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ABSTRACT 


Possible contamination of the upper atmosphere from the by-products 
of an industrial society has created the need for regular sampling of 
high-altitude atmospheric components. Atmospheric sampling has been 
carried out by NASA for a number of years using U2 aircraft. These air- 
craft have insufficient flight altitude capability for monitoring the 
growth of some potential contaminants which may be generated by aerosol 
container usage. This report examines the increase in sampling altitude 
which could be obtained if the U2 flights were supplemented by flights 
using an available high-performance supersonic aircraft, the F-15 Eagle. 

Altitude potential of an off-the-shelf F-15 aircraft is examined in 
this report. It is shown that the standard F-15 has a maximum altitude 
capability in excess of 100,000 feet for routine flight operation by NASA 
personnel. This altitude is well in excess of the minimum altitudes which 
must be achieved for monitoring the possible growth of suspected aerosol 
contaminants. 

A companion report examines the maximum altitude capability of another 
high performance supersonic aircraft, the F4-C Phantom fighter. In that 
report it is shown that this older fighter aircraft has a maximum altitude 
capability in the vicinity of 95,000 feet. The F-15 fighter aircraft, 
therefore, has superior maximum altitude capability. However, final 
selection of a vehicle for the upper atmosphere mission must consider other 
factors including operational costs, reliability, and deployment. 
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PREFACE 


This report was prepared under Purchase Request A-29485-B, "Application 
of Trajectory Optimization Techniques to Upper Atmosphere Sampling Flights 
Using the F-15 Eagle Aircraft." The study indicates that the F-15 aircraft 
can achieve altitudes in excess of 100,000 feet while satisfying' realistic 
operational constraints. 

Mr. William A. Page, Deputy Chief of the Stratospheric Projects Office, 
NASA Ames Research Center, acted as the government's technical monitor for 
the study. Mr. D. S. Hague served as Aerophysics Research Corporation's 
program manager and was assisted by his co-author Dr. A. W. Merz. The authors 
are indebted to Mr. Page for numerous comments and advice in completion of 
this study. 
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ZOOM-CLIMB ALTITUDE MAXIMIZATION OF THE F-15 


AIRCRAFT FOR STRATOSPHERIC SAMPLING MISSIONS 


D. S. Hague and A. W, Merz 
Aerophysics Research Corporation 


1.0 SUMMARY 


Some recent predictions indicate that byproducts of aerosol containers 
may lead to modification of the upper atmosphere chemical composition. NASA 
currently monitors atmospheric properties to 70,000 feet using U-2 aircraft. 
Testing is needed to about 100,000 feet for adequate monitoring of possible 
aerosol contaminants during the next decade. To study this problem the 
basic F-15 aircraft and a special lightened version of this aircraft based 
on the record breaking "Streak Eagle" No. 17 aircraft are analyzed to deter- 
mine their maximum altitude ability in zoom-climb maneuvers. These trajec- 
tories satisfy realistic dynamic pressure and Mach number constraints. Maximum 
altitudes obtained for the F-IS aircraft are in excess of 100,000 feet, about 
75 per cent of the theoretical energy height available. Sensitivities of the 
zoom-climb altitudes were found with respect to several variables including 
vehicle initial weight, stratospheric winds and the constraints. In a 
companion report. Reference 1, the zoom-climb capability of another high 
performance supersonic aircraft, the F-4C, has been examined. This older 
aircraft achieves significantly lower maximum altitudes than the F-15 studied 
in the present report. 

The zoom-climb maneuver studied in this report originates from a high 
energy flight condition near the boundary of the aircraft's operational 
flight envelope. During the study there was some concern regarding the 
aircraft's ability to achieve this high energy flight condition and subse- 
quently to perform the zoom-climb and return to base without the use of 
costly external fuel supplied either by drop tanks or aerial refuelling. 
Accordingly, an investigation of minimum fuel paths to the initial zoom-climb 
point was also undertaken. 

This study revealed that the aircraft could achieve the desired flight 
condition using only internal fuel, provided that the subsonic segment of 
the mission was flown using Military Power. The supersonic segment could 
be flown using Maximum Afterburning Power, and this power level was essential 
for operation at the higher energy levels attained. The subsonic mission 
segment is flown in an outbound direction from base. This segment ends with 
a subsonic turn towards base and a near constant energy transfer to supersonic 
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flight conditions. The supersonic flight then proceeds towards base until 
the initial condiiton is met for the zoom-climb. The zoom and reentry follow 
with reentry at an altitude of 50, 000 feet occurring directly over the base 
for operational safety and fuel conservation reasons. Sensitivity of the 
supersonic dash to maximum dynamic pressure was investigated as part of the 
study effort. It was found that fuel consumption in the acceleration was 
relatively insensitive to maximum dynamic pressure but that range covered 
increases with decreasing maximum dynamic pressure. 

A summary of the range and weight variations during the nominal mission 
is presented in Table I. The recommended mission flight path is illustrated 
in elevation in Figure 1 and in the Mach-altitude plane in Figure 2. The 
fly-out portion of the mission is concerned with acquiring energy (altitude 
and Mach number) and position while minimizing fuel consumption, and the 
zoom-climb portion is concerned with maximizing the peak altitude. Both 
portions of the mission are subject to dynamic pressure limits. It should 
be noted that the propulsion system performance employed in the study is 
consistent with prototype versions of the FlOO-PW-lOO turbofan engines which 
power the McDonnell F-15 fighter aircraft. Fuel consumption for these engines 
on the F-15 dynamic pressure limited maximum altitude mission is plotted as 
a function of nominal mission Mach number in Figure 3. The engine thrust is 
zero at altitudes above 80,000 feet where flameout occurs. 
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TABLE I. RANGE AND WEIGHT SUMMARY 


Dynamic Pressure Limited, Subsonic Mil. Power - Supersonic Power 



Vehicle 
Weight, Lbs. 

Weight 
Change, Lbs. 

Range 

Increment, 

. - N.M. 

Initial Weight (Includes 11135 
pounds of fuel) 

37843 

— 


Take-off Allowance 

37593 

250 

— 

Subsonic Climb 

36148 

1445 

(62.3) 

Cruise 

35848 

300 

(75.0)* 

Turn 

35748 

100 

— 

Acquire Supersonic Condition 

35608 

140 

4.0 

Supersonic Dash ' 

30795 

4813 

77.3 

Zoom 

30131 

664 

22.7 

Return to 50,000 feet 

30131 

— 

22.7 

Return to Base 

29531 

600 

— 

Reserve 

27531 

— 

— 

Final Weight 

27531 

— 

— 

Minimum Weight (En^ty) 

26708 

— 

— 

Unused Fuel 

_ _ 

823 

— 

Totals : 


11135 

(10.6) 

*Reserve factor of 10 nm in 
cruise places aircraft short 
of base at 50000 feet on 
return leg. 
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Fig. 1 N0MINAL;F-15 MISSION, RANGE AND ALTITUDE 



Fig, 2 - F-15 FLY-OUT AND ZOOM-CLIMB TRAJECTORIES 



Fis. 3 - N^INAL F-15 MISSION, N^ber AND FUEL CONSUMPTION 


2.0 UPPER ATMOSPHERE CONTAMINATION PROCESSES 


Possible contamination of the upper atmosphere from the by-products of 
an industrial society has created the need for regular global sampling of 
high-altitude atmospheric components. An example of this contamination 
process is given by the excessive use of chlorofluoromethanes (in refrigeration 
and aerosol pressure containers]) . This may lead to a modification of the 
ultraviolet radiation shielding properties of the upper atmosphere, with 
possible subsequent degradation of the environment. One of the dominant 
mechanisms involved in the predicted ozone layer depletion involves a cata- 
lytic breakdown by free chlorine, a by-product of chlorofluoromethanes which 
have diffused upward into the stratosphere, according to 


Cl + O 3 -* CIO + O 2 

and 


CIO + 0 — Cl + O 2 

The present concentrations of chlorine and chlorine bearing compounds 
in the stratosphere are not well measured, and it is believed that widespread 
measurements obtained over a period of time will provide the data needed to 
study this problem. Figure 4 shows the future predicted variation with 
altitude of various chlorine species. Reference 2. Predicted changes in the 
density of CIO (a critical species for delineating the chemistry]) over the 
next fifty years are very small, at altitudes below 70,000 feet, while the 
variations are expected to be much larger at altitudes, above 90,000 feet. 
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FIGURE 4. DISTRIBUTIONS OF CHLORINE SPECIES IN THE STRATOSPHERE, YEAR 2022 


3.0 UPPER A™0SPHERIC SAMPLING 


For a number of years, NASA has carried out atmospheric sampling using 
U-2 aircraft. These aircraft, however, have altitude capability for monitoring 
variations only to 70,000 feet, and therefore an aircraft of higher altitude 
potential is obviously very desirable. An examination of candidate aircraft 
for this mission requires consideration of the following parameters: 

a. Maximum altitude capability; 

b. Aircraft availability; 

c. Acquisition and operational costs; 

d. World-wide maintenance ability; and 

e. Suitablity of equipment bay for atmospheric sampling system. 

This report concentrates on the first of these factors, maximum altitude capa- 
bility. 

A comparative study has suggested both the McDonnell-Douglas F-4C Phantom 
and the F-15 Eagle in a zoom-climb maneuver as prime contenders for the task 
of sampling the upper atmosphere. The high-altitude capablity of a lightened 
and specially modified Phantom was established by the time-to-climb records 
set by this vehicle in the early sixties. Some of these trajectories are 
shown in the Mach-altitude plane in Figure 5. They are compared to predicted 
minimum- time paths obtained by the USAF/NASA Atmospheric Trajectory Optimization 
Program, ATOP, References 3 and 4. This program is also the source of 
trajectories contained in the present report. 

The predicted maximum altitude performance capablities of standard and 
near- standard F-15 aircraft are examined in this report to determine altitudes 
attainable under various flight conditions and trajectory constraints. The 
zoom-climb performance capability of the F-4C Phantom has been considered in 
Reference 5. The F-15 aircraft has proven high-altitude capability as a result 
of the time-to-climb records recently established by the ’’Streak Eagle" 

No. 17 aircraft. Reference 6, Furthermore, both aircraft have equipment 
bays which are large enough to accomodate the atmospheric sampling packages 
constructed by NASA Ames Research Center for use in U-2 aircraft. Figure 6 
is a diagram of such a unit, which has a sample rate greater than one per 
second. 
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The present study has examined the altitude-potential of both of these 
aircraft using zoom-climb maneuvers obtained by the variational calculxis 
option of the ATOP program. Of particular interest in routine flight operation 
is the sensitivity of maximum attainable altitude to the following variables: 

1. Dynamic pressure at apogee, which must be high enough to permit 
adequate aerodynamic control of the aircraft as it passes over 
the top without placing an undue burden on the piloting function. 

2. Maximum dynamic pressure, which must not be so high as to risk 
structural aircraft damage or to impact aircraft maintenance 
procedures 

3. Normal acceleration, which peaks during the zoom maneuver, but 
which cannot be high enough to overstress either aircraft of 
pilot. 

4. Miscellaneous, e.g.: 

a. Increased engine thrust; 

b. Stratospheric winds; and 

c. Initial aircraft weight. 

The dynamics of the aircraft were modelled by treating the lift and drag 
as experimentally determined tabular functions of Mach number and angle-of- 
attack. The point-mass equations of motion also accounted for the dependence 
of the thrust on the Mach number and altitude (including engine flame-out 
points) , the time-variation of mass, and the altitude-variation of the air 
properties and winds. A 1962 standard atmosphere was employed. The predicted 
performance would therefore be somewhat improved in northerly or southerly 
latitudes, but would degrade near the equator. The control was the angle-of- 
attack history, to be determined as a function of time so as to maximize the 
final altitude, subject to constraints on the in-flight and terminal dynamic 
pressures and a terminal flight path angle of zero. A complete discussion 
of the actual equations of motion employed is contained in Reference 1. 


10 




Mach Number 


FIGUltE 5. F-4B COMPUTED AND ACTUAL TIME-TO-CLIMB RECORD TRAJECTORIES 



FIGURE 6. NASA AMES AIRBORNE STRATOSPHERIC IN-SITU 
GAS sampler for NITROGEN SPECIES 
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4.0 F-15 EAGLE ZOOM-CLIMB PERFORMANCE CAPABILITY 


F-15 aircraft maximum- altitude zoom-climb results were obtained in a 
similar manner to that employed in the F-4C studies of Reference 1. The 
nominal initial zoom-climb flight condition of this airplane was taken at 
the altitude of 51,500 feet and at Mach 2.48 which is slightly below the 
maximum- energy steady-state flight condition of the F-15 aircraft. Other 
constraints had to be introduced, however. For example, the dynamic pressure 
at the nominal initial flight condition is 983 p.s.f. Any tendency to dive 
from the initial zoom flight condition would increase the pressure above the 
upper limit of 1000 p.s.f. as used for routine flight operation by NASA. 
Thedynamic pressure limited zoom flight paths therefore bagan by climbing 
immediately. Now the F-15 has a maximum dynamic pressure limit well beyond 
this value. However, lower dynamic pressures do produce lower maintenance 
costs. For this reason the dynamic pressure limit of 1000 p.s.f. is imposed 
on the final F-15 trajectories. A typical unconstrained trajectory on the 
other hand first dives to very low altitudes, as in a trial case from Mach 
2.45 and 60,000 feet altitude. This trajectory dove to about 40,000 feet 
while attaining a final altitude of 104,749 feet. This altitude was attained 
at the expense of a peak dynamic pressure of 1958 p.s.f. and a peak Mach 
number of 2.69. Both of these values lie well above allowable limits for 
the present study. 

The Mach number and altitude history of the F-15 flight paths are shown 
in Figure 7 for the case of constrained peak dynamic pressure and with the 
final dynamic pressure eqiial to 20 p.s.f. The corresponding path for the 
F-4C from Reference 1 is also shown in this chart. The trajectories are 
separated, at the same Mach number, by an altitude difference of about 18,000 
feet. However, the F-4C terminal point occurs at a lower Mach number then 
the F-15 terminal point, and the maximum altitudes of the two vehicles are 
thus closer than this figure. •> 

The effects of variations in final pressure tailwinds and weight reduction 
are shown for the F-15 and F-4C in Figure 8. The nominal dynamic pressure 
limited zoom-climb performance of the F-15 was 101,368 feet. This was 
obtained from an. initial condition of Mach 2.48 and 51,500 feet, and for 
extreme dynamic pressures of 994 p.s.f, and 20 p.s.f. The tail-wind distri- 
bution caused an increase of 1,565 feet (from 101,368 feet to 102,935 feet). 
This is a smaller effect than that found for the F-4C in Reference l,for the 
F-15 altitude constraint kept the aircraft above 51,500 feet so that the wind 
velocity never exceeded 64 fps for a typical wind profile. Figure 9. Similarly 
a weight reduction of 3,417 pounds for the F-15 aircraft caused an increase 
in final altitude of 970 feet. Generally, the trade-off results for the 
parameters are similar in magnitude to those obtained for the F-4C, and the 
overall effect of changing aircraft from F-4C to F-15 is a final altitude 
increment of about 10,000 feet as described in more detail in Reference 5. 
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FIGURE 7. F- 15 and F-4C MACH NUMBER AND ' 
ALTITUDE VARIATIONS DURING CONSTRAINED ZOOM-CLIMB MANEUVERS 
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5.0 ACQUISITION OF INITIAL ZOOM-CLIMB POINT 


The initial zoom-climb point assumed in the previous section was Mach 2.48 
at an altitude of 51, *500 feet. This flight condition corresponds to a theo- 
retical potential energy of 140,715 feet at zero velocity and is close to the 
F-15 flight envelope boundary. Achieving flight conditions close to the flight 
envelope can be costly in terms of fuel, time, and range. In this section, 
these costs are analyzed and some of the trade-offs between the cost elements 
are outlined. 


5.1 Maximum Energy in Fixed Time, Maximum Power 

A preliminary trajectory optimization calculation was performed to outline 
the fuel, time, and range costs associated with achieving the zoom-climb 
initial point. A final time of 350 seconds was employed. With a two-second 
integration step this relatively long airbreathing trajectory problem exper- 
ienced convergence difficulties. A one-second integration step reduced but 
did not eliminate the convergence difficulties. Nevertheless, in this calcu- 
lation the zoom-climb initial point energy was achieved in 325 seconds flight 
using 7,812 pounds of fuel over a range of 71.6 nm. In view of the convergence 
difficulties experienced, the piecewise optimization procedure of Reference 7 
was employed to refine this answer. 

Piecewise optimization was accomplished by breaking the. trajectory into 
three sequential segments. Each segment was of 100-second duration, and energy 
was maximized in each segment. Table II presents the starting condition and 
the final conditions for each segmented arc together with the conditions at 
which the desired energy was achieved. With this basic sequence of trajec- 
tories, a flight time of 275 seconds, 7400 pounds of fuel, and 70 nm of range 
were required to achieve the initial zoom climb energy. Trajectory details 
associated with these paths are tabulated for reference in Appendix A as 
trajectories 1, 2, and 3. These trajectories are illustrated in the Mach- 
altitude plane in Figure 10. 


5.2 Minimum Fuel to Given Energy, Maximum Power 

In the previous section fuel requirements for maximum energy rate paths 
were defined. In this section the minimum fuel trajectories to achieve the 
energy levels of Table II are determined as a sequence of three optimal 
trajectories. The first two trajectories minimize the required 100 and 200 
second energy levels of Table II. The last arc defines minimum fuel to the 
zoom commencement point. The resulting trajectories are presented in Figure 
11 together with the maximum energy rate path reproduced from Figure 10. 
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It can be seen that the maxlmuiQ power subsonic climb of the first segment 
occurs at a lower Mach number when the fuel minimization criterion replaces 
the maximum energy rate criterion. The termination of Segment 2 and the 
whole of Segment 3 are both higher when the minimum fuel criterion is employed. 
Table III presents a state summary for the minimum fuel trajectories. The 
fuel savings available are quite small, 438 pounds at the final zoom-climb 
energy level. This fuel saving has been achieved at a cost of an additional 
31.2 seconds of flight time and 6.7 nm range increment. Details of these 
maximum power, minimum fuel paths are presented as trajectories 4, 5, and 6 
in Appendix A. 


5.3 Minimum Fuel to Given Energy on 
Subsonic Leg, Military Power 

The paths obtained by sequential arc optimization using minimum fuel to 
a given set of energy levels are similar to the paths obtained by the method 
of Reference 8 where the quantity 


dE 


_E 


dE/dt 

dW 


W 


dW/dt 


is locally maximized at a given power setting. Johnson in Reference 9 has 
suggested that when throttle setting variations are considered, the throttle 
setting should be determined as a function of energy so that dE/dW is 
everywhere maximized. This approach is particularly significant to supersonic 
fighter fuel minimization where a wide range of possible power setting are 
possible during energy increasing flight. Detailed thrust and fuel flow 
variations with power setting for the FlOO-PW-lOO engines which power the 
F-15 were not available to the present study. However, engine thrust and fuel 
flows were available for two power settings: maximum power and military power. 

The Johnson criterion of Reference 9 immediately suggests the use of military 
power for fuel minimization at the lower energy levels. Accordingly, minimum 
fuel paths to the first energy increment of Tables II and III were obtained 
using military power. 

At the lower power setting, convergence problems were experienced when 
this problem was attacked as a single arc. Accordingly, a series of fuel 
minimization paths of 50-second duration each were sequentially solved until 
the desired energy level was attained. Table IV summarizes the state achieved 
at each sequential energy level using military power. Major differences occxir 
between military and maximum power flight costs to the energy level of Table 
IV. Comparing these results with those of Table III at maximum power the 
following cost differences emerge: 
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Maximum Power Military Power Differences 


Fuel (Pounds) 

2146. 

1446. 

-700. 

Range (Nautical Miles) 

13.2 

62.2 

+ 49.0 

Time (Seconds) 

111.1 

450.0 

+339.0 

is, therefore, a modest 

fuel saving. 

and a large range 

increment assO' 


ciated with military power flight in the subsonic portion of the mission. The 
maximum power setting has a much higher specific fuel consumption, but it is 
required for a much shorter flight time, as shown in the table above. The 
favorable effect of the 49 nm range increment will be discussed later. Trajec- 
tory details are included in Appendix A, as trajectories 7 to 15. 


5.4 Dynamic Pressure Limited Supersonic Dash 

The two supersonic dash segments of Table III achieve dynamic pressure 
levels approaching 1600 p.s.f. It is assumed that flights by NASA pilots will 
be limited to 1000 p.s.f. for maintenance and reliability considerations. The 
effect of this constraint is examined in this section and found to be small. 

Minimum fuel paths to the last two energy levels of Table III were obtained 
in the presence of a dynamic pressure constraint of 1000 p.s.f. As in the 
prior sections of the study some convergence difficulties were experienced in 
the first trajectory optimization calculation, and the problem had to be solved 
in three segments. These path details are included in Appendix A as trajec- 
tories 16, 17, and 18. Table V presents a state summary for these dynamic 
pressure limited paths. Comparing Tables III and V, the difference between 
maximum power, free dynamic pressure paths, and military power subsonic climbs 
with constrained dynamic pressure supersonic dash paths can be obtained. The 
major differences are summarized below. 


Cost 

Max. Power 
q Free 

Mil. Power Subsonic 
Max. Power q 

Difference 



Limited Supersonic 


Time (Secs.) 

306. 

695. 

+389. 

Range (N.M.) 

76.3 

139.9 

+ 63.6 

Fuel (Lbs.) 

6981. 

6957. 

- 24.0 


It can be seen that a major increase has occxarred in the time to reach the 
supersonic zoom point. Range covered has increased, but fuel is practically 
unchanged. 
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TABLE II, STATE POINTS ON MAXIMUM ENERGY 
IN FIXED TIME PATHS, MAXIMUM POWER 


TIME> 

Sec. 

MACH 

ALTITUDE, 

ft. 

0. 

.224 

500.0 

100. 

1.038 

46188.0 

200. 

2.235 

35299. 

300. 

2,607 

48188. 

275. 

2.583 

43959. 

NOTE: 

Initial weight 

is 37837 pounds 



TOTAL 

TOTAL 

ENERGY, 

FUEL, 

RANGE 

ft. 

lbs. 

N.M. 

1470. 

0.0 

0.0 

61632. 

2355.0 

13.5 

108490. 

4870.0 

40.7 

146881. 

8127. 

79.9 

140884. 

7419. 

69.6 
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TABLE III. STATE POINTS ON MINIMUM FUEL TO 
GIVEN ENERGY PATHS, MAXIMUM POWER 


TIME , 
SEC. 

MACH 

ALTITUDE 

FT, 

ENERGY 

FT. 

TOTAL 

FUEL, 

LBS. 

TOTAL 

RANGE, 

N.M. 

TOTAL 

FUEL 

SAVING 

LBS. 

0.0 

.224 

500. 

1470. 

0.0 

0.0 

0.0 

m.i 

1.067 

45289. 

61632. 

2146.0 

13.2 

209.0 

213.0 

2.211 

37430. 

108490. 

4515.0 

41,0 

355.0 

306.2 

2.486 

51724. 

141400. 

6981.0 

76.3 

438.0 


NOTE: Initial weight is 37837 pounds 



TABLE IV. STATE POINTS ON MINIMUM FUEL TO 
ENERGY PATHS, MILITARY POWER 


TIME , 
SEC. 

MACH 

ALTITUDE, 

FT. 

ENERGY, 

FT. 

TOTAL 

FUEL, 

LBS. 

TOTAL 

RANGE, 

N.M. 

0.0 

.224 

500. 

1470. 

0.0 

0.0 

50. 

.614 

6787. 

14586. 

331. 

4.68 

100. 

.653 

19722. 

26805. 

592. 

10.51 

150. 

.853 

24991. 

36597. 

800. 

17.17 

200. 

.941 

31833. 

44929. 

969. 

24.57 

250. 

.944 

37745. 

50553. 

/ 

1101. 

32.09 

300. 

.956 

41368. 

54486. 

1205. 

39.59 

350. 

.955 

44226. 

57286. 

1294. 

47.13 

400. 

.962 

46132. 

59379. 

1373. 

54.67 

450. 

.948 

47958. 

60774. 

1446. 

62.21 
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TABLE V. DYNAMIC PRESSURE LIMITED, MAXIMUM 
POWER SUPERSONIC DASHES 


TIME, 

SEC. 

MACH 

ALTITUDE, 

FT. 

ENERGY, 

FT. 

TOTAL 

FUEL, 

LBS. 

TOTAL 

RANGE, 

N.M.' 

450. 

1.038 

46188. 

61632. 

1446. 

62.21 

551. 

1.969 

42825. 

99056. 

3968. 

88.01 

645. 

2.350 

48826. 

128986. 

5935. 

120.57 

695. 

2.479 

52186. 

141418. 

6957. 

139.86 
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Fig. 10 - F-15 MAXIMUM ENERGY TRAJECTORIES IN FIXED TIME, FUEL-FREE 



100 


80 



i -2 1.6 2.0 2.4 2^8 


Mach Number 

FIG. 11 - F-15 MINIMUM-FUEL TRAJECTORIES TO GIVEN ENERGY, TIME-FREE 



6.0 RANGE CONSIDERATIONS AND MISSION PLANNING 


It has been shown that acquisition of the zoom-climb commencement point 
requires an expenditure of 6957 pounds of fuel and a range of 140 nautical 
miles. The zoom-climb maneuver and return to 50»000 feet with engines out 
requires an additional 664 pounds of fuel and a further distance of 45 nautical 
miles. Thus, if the entire maneuver is performed in an outbound leg from 
base, the reentry point at 50000 feet would be 185 nautical miles from the 
take-off point. 

From the range safety point of view, it would be desirable to have the 
reentry point over the base. This can be achieved if the subsonic climb is 
performed outbound from the base and a subsonic cruise out is added prior to 
a 180 degree turn back to base and the acceleration to supersonic flight 
condition. The supersonic dash and zoom then form the return leg of the 
mission and reentry is possible over the base itself. 

It is calculated that a subsonic cruise requires four pounds of fuel per 
nautical mile. The subsonic 180 degree turn will consume 124 pounds of fuel 
and 61 seconds flight time in a 56 degree banked altitude. Combining these 
figures with the range constraint produces the mission profile of Table I, 
Section 1.0, and permits reentry directly over the base. 
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7.0 CONCLUSIONS AND RECOMMENDATIONS FOR FURTHER STUDY 


It has been shown that the F-15 Eagle aircraft can zoom to altitudes in 
excess of 100,000 feet while satisfying the following constraints: 

a. On-board internal fuel limits 

b. Acceptable maximum dynamic pressure limits imposed for 
aircraft maintenance requirements 

c. Acceptable minimum dynamic pressure limits imposed for 
aircraft control lability 

d. Return to base range requirements associated with mission 
safety and reliability 


Constraints which might be imposed by accelerating supersonic flight over 
heavily populated regions was not considered in the present study. This problem 
should be examined in detail for each region of the earth where the upper 
atmosphere sampling mission is flown. It is possible that this constraint 
may significantly affsct fuel requirements. The use of military power in the 
subsonic flight regime and maximum power in the supersonic flight regime is 
only an approximation to the true minimum fuel path. It is therefore recommended 
that more detailed fuel minimization studies be performed prior to detailed 
mission planning over densely populated regions. 

The optimal trajectories of this report involve continuous control opti- 
mization by the variational calculus. It is recommended that selected results 
be parameterized in a form suitable for their execution during manned flight. 


26 



8.0 REFERENCES 


1. Hague, D. S., and Merz, A. W. , "Application of Trajectory Optimization 
Techniques to Upper Atmosphere Sampling Using the F-4C Phantom Aircraft," 
NASA Ames Research Center CR-137721, May 1975. 

2. Turco, R. P. and Whitten, R. C., "Chlorofluoromethanes in the Stratos- 
phere and Some Possible Consequences for Ozone," Atmospheric Environment, 
Vol.- 9, 1975 (in press). 

3. Hague, D. S., "Three Degree of Freedom Problem Optimization Formulation: 
Analytical Development." Part I, Vol. 3, FDL-TDR-64-1, October 1964. 

4. Hague, D. S., Glatt, C. R.,'And Jones, R. T., "Integration of Aerospace 
Vehicle Performance and Design Optimization," AIAA Paper No. 72-948, 

AIAA 2nd Atmospheric Flight Mechanics Conference, September 1972. 

5. Hague, D. S., Merz, A. W., and Page, W. A., "Zoom-Climb Altitude Maxi- 
mization of the F-4C and F-15 Aircraft for Stratospheric Sampling Missions," 
Proceedings of AIAA 3rd Atmospheric Flight Mechanics Conference, Arlington,, 
Texas, June 7-9, 1976. 

6- Smith, R. J., "The Day the Eagle Streaked," Air Force Magazine ,^ July 1975, 
Page 33. 

7. Hague, D. S., Application of the Variational Steepest-Descent Method to 
High Performance Aircraft Trajectory Optimization, NASA CR- 63366, 1969. 


8. Hague, D. S. and Glatt, C. R., "Optimal Design Integration of Military 

Flight Vehicles — ODIN/MFVV Section 7.2, Program NSEG II: A Rapid Approxi- 

mate Segmented Mission Performance Analysis Code, AFFDL-TR-72-132, 

December 1972. 

9. Johnson, David T. ," Evaluation of Energy Maneuverability Procedures in 
Aircraft Flight Path Optimization and Performance Estimation," AFFDL-TR- 
72-58, November 1972. 


27 



APPENDIX A: FLIGKT TRAJECTORIES 



OKIGINAI. PAGE IS 
OF POOR QUApnY 


ATt'P I|I ATf’OSI'HER jr TRAJECTnHV OPTVlZATtON PhOORAM VtRSXON J,00 jS HAr l«78 




— casf roHiffT 


STICF — r 

CFCLe~io~ 


P*$8 2 

pACF isr 


r'*' 


I'diL 

THOfijllF WA7 

ENFBdV 

‘ 





n 


TI'^F 

M 

vrT7C 

Hf.r7r 

&»P7Ll 

VW7F 

RG77N 

ahach 

A8ASF1 


1 “ 

" ‘ 0'*“ 

^ 25(1. '0,0 

Roo.Oftrj -- 

n ^ 

1 77o,0l6 

0. 

",2293112 

98745,06 

o 


t (lOl'npnp 


■(63, 1 oPC 

•C‘,%t232(( 

1 6(0,116 

9,3679S‘>c»f_j,2 

,2561253 

91604, 97 


5 

PtOTflOftO 

375.37(12 

«io, 2 „ja 

-9,%U82'J7 

1817,616 

1.3/5(ifll8E.o2 

,2116766 

50563,68 


n 

3,nOn,ino 

7''5,Mf? 

371, 7,5fc 

• 111 5V3U1 

i860, 591 

, 1 BI 70 O 1 

,3271110 

51560,23 


s 

0, no tin no 

( 0 , (1 “ (1 (1 

3n6,“?(i3 

-10'2((3‘(5 

|12»,1b3 

.2120153 

,36u| 111 

52621,66 


6 

5, no tip 00 

■i (J K , A 5 1C 0 

236,0(1(1% 

•(*,511138 

|9t7,170 

,2612820 

,3118819 

53651,31 


■ 7 

' 8,euocoo 

(106.26^6 -- 

1 7 6 , ^ 13 


^ r> H ^ fj 

' ,357201)9 

, fllul 188 

55316,30 


8 

7 ,00(1000 

521..5073 

1 27,i1u7(’ 


2011,385 

,9311103 

.arOPflSl 

5 7131,72 


« 

6,00(1000 

56c.65(|7 

15,13?13 

•2, 502082 ' 

?UB9,(|1U 

,5213112 

,5052071 

58892,93 


in 

0,00(1000 

(,n?.<(<1^7 

77,'(7oO0 

*.S?52825 

2128,987 

,8253229 

,5902552 

. 60522.33 

'*> 

11 

1 o.nOftooo 

62?. 12^7 

63,22?'M 

f ,o3?170 

2181,038 

,7277027 

,5753158 

62167,36 


1? 

1 l.oooon 

8"i . 1 «(,6 

|0‘i,2«i7o 

2,712531 

2206, 57<l 

,63881 15 

,6103227 

69||2,10 


"13 ■■ 

— i2.ooor.fl 

“'77p.aOAO“ 

1 01,%727 

O.AOPi’Oi 

■ ? 2 oa,fir ,3 “ 

,1516976 

’,6958385 

66835,15 


in 

1 3, JofiOt) 

76(1. 1-779 

2t-6, Sriop 

6,522637 

2262,108 

1,07217? 

,60 J9287 

6“537,53 


15 

lO.OoOOO 

67(1.20^6 


».f,07703 

23211,666 

1.20i'26l 

,71 75915 

72167,32 


18 

iS.OnOno 

67(1. XTftO 

(ioa,U 2 o 

I0’.7abo8 

2356,862 

1.373355 

,7531196 

79765,98 

o 

IT 

jo.Ooono 

P6('.72„2 

835, J „%,) 

1 P.63?’i% 

2313,190 

1.072011 

,7105131 

77261,57 


18 

17,0(1000 


fior.S(,82 

\u CiMbiQ 

2926,369 

1 .blcOhA 

,82/2650 

78533,72 


— " }<» 

" iB.OnOPO 

— 056.5NA5 "■ 



■~17 19536 

~ 2951.5)7 ■* 

1.78S12J 

' ,8o30b67 

' ■ 71261,59 

r \ 

?0 

lO.Oofini, 

0°t.?5i 5 

1 ( 1 . 18, ^->6 

Jl.fibOOB 

2967,223 

1.117187 

,6178070 

71611,6# 


21 

2P.0f kOO 

1 f t 2 , 0(1 0 

1770. ?70 

21 .98767 

2515,982 

2.079036 

,1309371 

71513,90 

> 

?2 

21 .0(1000 

lOfc'J.lltll 

2173.728 

20.53180 

2533.535 

2.233321 

,1808118 

71055,01 


23 

22. 3000(1 

\0i,2 . 2p0 

2t»17 , 

26 JlUio 

2551,535 


,1675575 

78930,61 


2« 

23, Onooo 

n 1 6 . 1 (1 u 

3 1 a 2 , (1 5 ( 

27.89568 

2567.927 

2. 555220 

1,010701 

77706,37 


25 

?o,3(iono“ 

1 ?7l.°al 

70 m, ^(56 

30- 23391 — 

■ 2572,060 

2. 717738 

1.030518 

76886,53 


28 

25. AtiOnii 

1 K1 .5^7 

0277. , 7 % 

32 68287 

2571.812 

2,H7872a 

1 *Oab<)}Q 

75915,56 


27 

?6,ii/innn 

■ )U3.5r.5 

■■ OII 0 . 8 PO • 

11.I06U2 

2573.558 

3.037533 

1 1 ft»02f 

79604,15 


26 

27 , 1'oOOO 

1 172.6(53 

556S.%65 

35,38021 

2573,689 

3.115139 

1,071321 

73603,6# 


2*) 

2n,o»onn 

1 lprt,0»C 

82B";73fl 

37 . 1 5595 

2580.006 

3.351383 

1,080589 

72324,97 


30 

?0,l'OOPO 

1 1a5.0«2 

7C0o.>)6 

38.71665 

256i),136 

3.509772 

t ,068006 

70150, #3 


31' 

30.70000 

I7a=. toff 

'77%0,)s62 

— 

2550,233 

~“3. 655117 

“ 1,013827 

6l#87, 72 


32 

71 .OfiPoo 

1 t?'>.5r5 

*»5UO,»;10 

62.03015 

2530, 39 J 

1.802318 

1,016239 

671U1 ,86 


33 

7? /'oono 

11a0.»73 

?S67,^%j 

«5.«%285 

2521,880 

3.195011 

1.101177 



3(1 

3 i.( noop 

] U7.0(i« 

lOir'l’ 0% 

(|5 20583 

2509,571 

9,065939 

1,103912 

6a695,17 

4 

35 

JA, 5.00(10 

1 lp5.6(.5 

1 lfi02'q(5 

U6'730B1 

2915.515 

9.221 107 

1.109651 

63271,01 


38 

75,000(1(1 

1 U 2, 7,52 

1 |9)S'C7 

18.20575 

2976,860 

9, 352861 

1,105277 

61612,21 


37 

36.9on"'0* -■ 

~ ) 177 . 5-77"- 

'1 ?6-,h'7i 

■~a1 73510 

2'7S8.122 " 

9 . 960 O 31 

1,1 0551 5 

"■ 60217,00 


36 

^ 7 * 0 f» rni ft 

1173.671 

1 37i \'jt, 

5l'l 1593 

2991,535 

U.8M217 

1 ,109781 

56737,11 


31 

3f ,0(iO()o 

1 Ufi.6fc(| 

I'lOS'JiU 

52.31130* 

2924,007 

9,722995 

1.103729 

57131,61 


03 

35.0niino , 

) 182. 6«| 

IbSob'’), 

55 556c, 2 

2907,1)7 

9.837809 

1,102112 

55501,62 


01 


IKO. 57 I 

1 h S 11 U 6 % y 

59 85611 

2310,288 

9.191815 

1.100200 

53652,05 


0? 

«1 ,Orof 0 

I U0,7„8 

1 7j«2'ii, 

, 52.60259 

2409,116 

5.051178 

1,018698 

52210,66 



02.(10000 “ 

mn.lRl — 

65'»2'^ 6% 

— 5P.3I 7) 0 

" 2a?9,2ia 

5, 1 ( M U8 

1 ,018170 

50b3t ,19 

tro 

(iU 

fli.Oflonn 

1 UT.loO 

|121«i'17 

50.13126 

2921 ,733 

5.216511 

1,015973 

#1120,35 

r- 

(15 

0 0 , C (. 0 0 0 

1177.156 

2fir>8l'72 - 

50 8U708 

2911,126 

5,917821 

1,013167 

#7605,39 


06 

(i5.0ocno 

ll2’.2l'’ 

2‘J»37'62 

9P[61 779 

2925,899 

5.537041 

1,012210 

96363,51 


07 

o8.0(iono 

1 123.25% 

?1 7ha' ?i 

«5 15790 

2905,677 

5 • 

1.011027 

95231,02 


06 

U7.0o0!>0 

llll.O^S 

?25(i(/a j 

15.31 203 

2197,977 

5,712939 

1,090919 

99135,32 


tt9“ 

08,0000(1 

nro .235 

?3S756o|)- 

i5‘ 5%9in“ 

2900,897 " 

5,121255 “ 

1 ■ 08127T* 

93021,91 

ZL2 

50 

ol.Onono 

H 0 I.I 7 O 

?%! 7l't>q 

«5 71850 

2939.592 

8,098667 

1 ,087860 

#1813,36 

51 

50.0nnoa ~ 

' HoS.Too 

21108^69 

06.13176 

2«26,871 

6,175351 

1,086157 

#0759,07 

o 











TRAJECTORY NUMBER 1. 




OPTIhUITIOM PP0(.R*H vLPSION 1,00 ts pay l^7i 

P‘«s — 2 *”Pi6r'T45 


VI77P 

BB77N 

AMACH 

AmASPI 

}>*21,0b0 

6,300544 

1,084068 

39595,85 

?«?'», J17 

6.42BJ40 

1,081917 

38444.10 

2M0M.0J6 

6.555646 

1,080307 

37354,54 " 

ZOSO.TAO 

6,690232 

1,079327 

36337,5* 


6.R27920 

1,076563 

35369,6* 

?060, J31 

6,965770 

1,077639 

30403.95 

aJSA.Ans 

7,103376 

1,076493 

33438,73 

2Uq«,tc,0 

7.2aii585 

1,075026 

32547.74 

aJ^ii.Tpr 

7.377768 

1,073360 

31659,25 " ■ ■ ■ 

2‘‘‘5B,t5b 

7,515077 

1,071594 

30782,56 

2Ubl,9D6 

7.655626 

1,070161 

29956,45 


7,796578 

1,068620 

29144,51 

POSP.TSil 

~'7, 937571 

1 ,066912 

28337,12 

215'<,000 

8,078807 

1,065074 

27539. 30 

?«9e,iio " 

8,220365 

I,0631?0 

26752.09 

2^457. al5 

8,3h2\65 

1 ,061046 

25975,65 

2‘*5o,fti6 

«. 504287 

1, 058885 

25214,93 

2«5o,29i 

8,606732 

1,054192 

24409,60 

2'»?5,flj2 

8,789661 

1,04943/ 

23625,10 

2<J5S.sab 

8.932631 

1,044766 

22866.73 

2'J*>S.M9 

9,076566 

1,0402?! 

22136,41 ' ~ 

P'tSS.i'JU 

9.220703 

1,035820 

21434,59 

2'<‘;f>,0J7 

9.365325 

1,031560 

20760,41 “ - 

P'^jbiblS 

9.510591 

1,027402 

20116,34 

2^)56, 970 

9.6Sh30| 

1,021603 

1951fc.lt 

?«57,6?S 

9.802575 

1,019932 

19017,87 

2058, (,i\ 

9.94937J 

1,616543 

18546,00 

2«59, 1H9 

10,09674 

1,013006 

18|00,35 

2059, 7«l 

10,20450 

1.010O76 

17677,05 

?«00,(i57 

10.39P75 

1,007790 

17276,88 

pool ,051 

lO.SaiOo 

1,005352 

1*699,18 

2062,059 

10,69062 

1,003182 

16540,08 

2063,571 

10,80032 

1,001256 

16209,00 — 

2065,211 

10,99050 

,9996372 

15900,70 

2067,210 

■ 11,10133 

,9983706 

15624,27 ■ " 

2069,214 

1). 29280 

,9970706 

15366,89 

2«7l,3?0 

11 ,0uu64” 

,9968991 

15126,99 , 

2073,911 

U. 59752 

,9967061 

14905,60 

2076,677 

11,75101 

,9969064 

10704,51 “ 

2080,166 

1 1,90523 

,9976447 

10533,02 

2083,776 

12,06025 

,9968558 

10420,70 “ ■■ ‘ 

2087,729 

12, 21616 

1,000600 

10330,97 

2092,098 

12.37295 

1,002926' 

10272,90 

2096,949 

12,53071 

1,005866 

10239,0* 

2502,212 •" 

12,66952 

1,009472 

10231, 0« 

2507,845 

12,84938 

1,013745 

10209,22 

2513,663 " 

13,01028 

1.018709 

10294,61 ----- 

2520,250 

13,17200 

1,024379 

10368,21 

2526,970 

13,33556 

I • b3o IbO 

"10070,62 

2530,089 

13.SOOOJ 

1,037885 

10605,0* 


NUMBER 1 .,. ■ : 


"OPTIMIZATION PRDGPAHlfEfiSlON S'.OO ‘l5 NAY 1979 



*TOP iji atmo3pmerjc TRAJECTORY Optimization phocpam version j,oo is may I97t 


- 


Tl-Sr'TBHiTT 


TnsuE r 


'CTircr-TB' 




-Pi6ii— l^y- 


T 
2 
3 
a 

5 

6 

-T- 
« 

9 

10 

IS 

12 

'll 

1<* 

15 

16 

17 

18 

T9 

20 

u- 

25 

26 

27 

28 
2<> 

10 

-11 — 
12 
51 
36 

15 

16 
-jr 

38 

ll 

00 

(II 

(12 

03 -- 
00 

05 

06 
07 
06 

09 • 

50 

51 


A«A«9 
76,000“ 
75;t5t 
70,286 
75 00«5 
72,505 
71,587 
70,606- 
ftP fi7fl 
66,675 
0/ 602 
66'5RS 

65 095 

6oJi6«- 

65,187 

61,963 

60 69o 

5»‘>,3«2 

S«.OJu 


55'29« 
53,922 - 
52,555 
5i'i93 . 

o9, fl««, 

as'bin 

07,190 
05,889 ~ 
Om 608 
05,307 - - 
02,1 in 

00 89fl 

39;71) 
16,55? 
37'o?l 
36'3I6 
15 256 
50,18? 

13.150 

52.150 

30,237 

29,32, 

t<i a-il 

27,572 

26,717 

25,926 

25,115 - 

20,361 

21 61 , 

22,B7» 
22.160 -- 


A| PpO 

il'JTojTflO — 
• 0( A0(1 1 o2 
»6* » 775t|0 I. 
.7,«0Pfto5 
.5,70)6t9 
»1.9“00ftO 

:r?v;6|9n — 

.“667617 

2.?11lT9 

I. f662n0 ■ 
fl,c?(i9sO 

“b.lO 1 6?2 
P.?lfO!i7 

12,15180 

ll'7^77l 

1 5, nMtpt 
“1 b' 23V?5 — 
?o,Bn'i, 5 
22,12060 
25,la??5 
27,126p8 
28 S01C9 
-30,983al — 

II, 1986) 
30,55li9 

36 06629 

17 ' 636112 
39 <109«2 
“(TI,Tin51~ 

0?' 7s2„2 
00 ,l 6 l |0 ■ 

05'966t 8 
07,'J7Un8 
08 , 9977 ) 

-50,5n«ao — 
5),rts5i0 
55,fi09fl3 
50,23016 
55,1?5q5 

b), 7102ft 

■T19' 0?7a3 

50,5«)»7 
5),l2rft6 
o7' t20|i5 
au'^hftO)? * 
o5^ 758611 
“06,20(195—- 
«6' IpSftU 
06' 875?9 


TP77p 


005'17' 


LfiUii?' 


”56930' 


6188)' 


6888?' 
66880 ' 
68608 ' 
ht'l Ou' 


fr2«76‘ 
6)59h' 
”60255' 
58803 ' 
57361' 
556) J' 
50750 ' 


,0h9hp'^t.„ 
05631 '55 


110778' 


” 

' ^ ■* ■' ~ 

** " " 





Cl 

CD 

ANZD7C 

tSPEf 

DyNPP 

] ^ 

-,1750657 

“2", 1(11 0901 F. 02 

,1268353 

07321,95“ 

73,19606 

92 

, l?769tfl 

1 ,9660fcOUf -02 

-,2801711 

56510, flj 

96.06955 

16 

,2u02998 

2, 37972aaF-02 

-,5660073 

67065,38 

120,2002 — . - . 

30 

,2681710 

2,61702187-02 

-,7668768 

79000,00 

157,1116 „ 

17 

,3,96700 

3,0)6977)8-02 

•l.l2oT9s 

92377,06 

190,2133 

Po 

,1379286 

3.0810257f-P2 

-1,373365 

107059.6 

230,6066 

^ J 

« ^ Q 1 Vii'f 

“2,7212761F-P2 

-l.0lbfl?9 

123“1O,0"‘ 

276,0170 

aa 

,271891 f 

2,5687901F-02 

-1,595007 

101708.9 

325,8397 

10 

,2?70708 

2, i03Bao9F-P2 

-1,067363 

lP2i'22,l 

376,7935 

97 

,2)26923 

2,21686)57-0? 

•1 .59131? 

160159,2 

031,1302 

1 1 ■ 

,1602803 

2,06569697-02 

•1,01P2«T 

208636,6 

088,8170 ' 

o<? 

,1713287 

2,O8»?bl97-02 

•1,600775 

235333.0 

509.7176 

7} 


2,020 j8237-02 

” - 1 . b 1 39 1 5 ” 

260330,7 

610,1693 

38 

,Iu70bd3 

2,0) 293997-0? 

-1.753673 

296010,9 

662,3936 

51 

' ■ ,1357228 - 

1 ,99068897-02 

-1.828870 

■ — 330537,0 

753,6056 - — 

UQ 

,129875ft 

1 ,97709887-02 

•1.683703 

307903.1 

828,0706 

63 ■ ' 

,1,01370 

1 ,952087aF-02 

-1,819960 

~ 0(18253,5 

900,6073 - - 

02 

,lft70773 

1 ,9aS235«7-02 

-1.857078 

051262, 8 

983,2005 

04 

« 1 \ nBOOO 

r,960O 373F-02 

-2,080822 

096108,5“ 

lObO.315 

'■5 

,ltj6UJb0 

2,P115007F-02 

-2.116707 

502500,1 

1130,007 

77 

9,6632bblE-02 

2.18I5300F-02 

-2.006627 

' 589862.8 

1202,068 

85 

9,0,fl7O78E-O? 

2,U68o9|9F-02 

-2.0I227O 

636371,2 

1262,967 

61 “ 

8,8piO009E-02 

2.79J0631F-02 

•1.995162 

681319,2 

1311,698 

92 

8,b30bfl63fc-02 

3, 1 1 1 5653E-02 

•2.017377 

725886.2 

13U9.I25 


8,0^'^6I87E»02 

3,38007,307-82 

” -1 ,959882 

763575,6 ' 

1370,922- 

50 

7,7) 05ilo?t— 02 

3,62999098-02 

-1.907175 

800061,0 

1307,961 

55 ■” • 

7,bn55761t-02 

3,7957573F-02 

•1,882765 

830902,5 

1189,968 

07 

7,4pU739E-02 

3,92596517-02 

-1,815262 

667290,1 

1380,008 

64 

7,05/jaaii»t-o2 

0.03O1590E-O2 

-1.627567 

69807a, 6 

1571, 6U6 ■ 

98 

7,0ft<lllt9f .02 

0. 1207167F-O2 

-1.610572 

927300.5 

1152,790 

8 b 

T, 5 1 43 s 1 Ot -02 

0,18863507-02 

-1,707530 

955287,6" 

“1328,510 

79 

7,5AOnl76E-02 

0,20016887-02 

-1,763859 

982091,5 

1299,687 

96 - 

7,6^976J7t-0^ 

0,27020087-02 

•1,710275 

1007902 

1267,087 ' 

6? 

7,72076356-02 

a,29jO656F-02 

-1,705952 

10328n0 

1251.060 

56 

7,7a209ft3t«02 

0,10666517-02 

•1, 659121 

1057309 

1193,865 

02 

7,8)510156-02 

0,11189397-92 

• 1 , 622622 

1081619 

1155,002 . 

65 

7,9{inoo88r-02 

0 ,31 19O7BE-02 

«1 ,580825' 

1105579" 

1115,236 

30 

7,7, 3976jfc-02 

0 ,307o«lb7-P2 

•1,096153 

1129253 

1070,705 

hi 

7,0o36618t-02 

0 , 29799277-02 

- 1.003061 

” * “ 11526U7 

1033,905' 

89 . 

7.?/i83815t-02 

0,28830657-02 

-1,30930? 

1175750 

993,}30a 

68 

7,2ft?l886t-02 

0,26(5010E-P2 

-1.250603 

" ■ 1198557 

952,5066 

55 

- 5 . 87 ( 156 ! lE-02 

0,28029777-02 

,8176597 

1221&86 

910,1565 

05 

-V7, 115837271-02 

- 0,23077807-02 

■“ ,9613928' 

1200061 ■ 

■870,2513 

85 

b.6j3iSl9F -02 

0,25206507-02 

•,8910290 

1266103 

805,5829 

31 

6,09209a3£.n2 

0,21850027-02 

-.9206011 

1287085 

812,2866 

«1 


0, l6»8793f-02 

1,057002 

1300780 

780,7061 

67 

-7,5881636t-02 

0,15576687-02 

.0093985 

1329662 

752,2671 ' ' 

68 

5.6)331b7F-02 

0,18037)87.02 

• , 7609182 

1150391 

726,3972 


— 6,82616351-02 

4 g 1 4 / P655F»0 E 

~-.fl672fll<>' 

1370509 

700,6161 

10 

6,(»7S69o7F-02 

O,l0027ai7-02 

•,770005$ 

1390312 

675,2078 

18"“ 

“7,7806399t-02 

0. 09882127-02 

•,9317029 

1009637 

— 650,3069 -■ 

- 


... 



. _ . _ . _ ^ ^ _ 


■TRAJECTORY NUMBKR 1. 


2l«llfl5; AfroTiFll'? total Jcfl CU5 8fl8 - , 

21.11. .13: AllliNF,,'? PsTIPaTlI C 05 T » 50,o3 — ^ 



ORIGHTAU PAGE iB 
OF POOR qualm 


ATOP It I AtHoSPHEPtC trajectory optimization PHOCRAM version S ,00 is hay 1971 


-1- I nr 

-CASp -FflHAOT- 


"B73Gr-‘l 

CYCL'E~ir 

— p:A 8S — 2 

PlCfc“T5b 



Till L" 

thpOtHE Pax 

EMtRCY 



F •• • 


*■ 


APA9R 

A| PhD 

1P77„ 

Cl 

LD 

AN7B7C 

ESPFF 

OYNPP 

52 

Il2l',a70 

of Al BfiD 

" 55007* 09 

5,2o?7955E«n2 

■ll',ll267P0F-02 

-,6277538 

1028961 

625,7297 

53 

1 120 797 

Ol'ojftAl 

3A0;9''ll 

-8, lo |70tt7t-o2 

O,07133»7F-02 

,561629b 

1007735 

6D2,13aS • 

SO 

1120,102 

oo'8|5m9 

3-1165'oj 

-8,P.;ftn9?E.02 

0,01221 1 lP-02 

,80608b? 

106627V 

580,7015 

55 

1119 

36'7i"6? 

32513,05 


«, 0323?! OP-0? 

,5885100 

10B0O05 

561,5063 

5fc 

nl?,6«7 

39^000^1 

31502' 9? 

6,lR93'J3nE-02 

<..u?9S9b7E-02 

•>,6367223 

15O202R 

503,6601 

57 

1119,255 

39''?o0', 7 

30695,36 

t.3p9(i890t.02 

*•,01501638-02 

-,6352760 

1519278 

526,6667 

58 

in7'699 

'3<5(il3fi 

*29fiFO''pO 

■ R.3u8957oE.O? 

3,9A6902oE-02 

•,7660601 

1 bA(v 1)6 

509,631# 

59 

1117,129 

3",865(i5 

29069'on 

5,0f,r59l?t-u2 

3.99O8196F-02 

•,519bflll 

1552626 

09}, 2020 

80 

1116,575 

39,035o1 

?82S7'’36 

8,26'’'»»50L-02 

3, 950571 8F.02 

• ,730*to3l 

1568692 

077,0936 " 

6t 

1116 036 

35'??7?6 

?7057'P(, 


3,93(igit?3F,02 

,6208736 

1560356 

061,5066 

8? 

1115,51) 

38'^?ij7?6 

- ?b70VUH 

7,5R799boE.02 

3,9! 152S8F.02 

•,6337663 

1599$<iv 

007,3216 

83 

11)5>,001 

I5'7fi5t0 

?59n3''7j 

b.Uge3b77fc-02 

3.90519S1F-02 

•.5300382 

1610U5C 

033,5918 

- 80 " 

1110,505 

35'l79i2 

'?S?27'hO 

6,3?75559C-02 

3,ePb5850F.02 

•,5056?7s 

Ib28697 

020,2722 

85 

1110,023 

3«l>r,7j7 

20S05''8o 

■6,5o339fi2E-.02 

3,B82«567F-02 

•,5026980 

16029SO 

*<07,0020 

86 

1113^554 ■ 

3«,173«7 

23797'|6 - 

8,9,138)15-02 

3,83956571-02 


1656615 

390,9802 - - -- — 

87 

11 15 090 

33.5n'H;9 

230<(l'9? 

b,3a7)5URt-02 

3,«1 50bfllF-02 

-,065*1290 

1669686 

362,9937 

6* 

11 12,657 

32,9S’''?2 

flofib'Tu 

b,9,103OOE-02 

3.7P365?6f-02 

-,0870762 

1662771 

37J,066* ‘ ■ 

89 

11 12,228 

32l2->«Tl 

?17P0'P2 

6,7)2o53?E-02 

3.7?99177F-02 

-,056383b 

1695306 

356,7000 

70 ■ - 

nn,»u “ 

3!,6I'';62 

21012’ fco 

"7 ,3699<ibiE-02 

3,987371)1-02 

•,o;o2902 

1707527 

306,6092 

71 

1111,01? 

39 9f9o? 

?03o5 93 

b,8i,3e29flt-02 

3,599fl079F-02 

-.0353697 

1719006 

335,1281 

72 

iin>20 - 

39, Iul9« 

1070?'S7 ' 

b,fio60M77E-02 

3,531u51 3F-02 

-.0232759 

“■ 1731072 

320,3007 ' ‘ 


11 10,698 

?9'up9i6 

1908? 89 

7,7o2t7lbF-02 

3,*!8l9025F-02 

-.0556039 

1702010 

310,1165 

7irO 

1110 ?83 

2a'^09976 

16oh8'3i 

b,5ii627?3E-02 

3,0027561 E-02 

-,3793509 

1753055 

300,5206 ■ 

75 

1109,930 

27^77508 

l79t«'9o 

7,o?35237t-02 

3,5153377P-02 

-,o2?7886 

17602)5 

295.5021 

-76 

nno^'lPB 

?7>56»3 

|7383'02 

6,9o0087UE-02 

3,2629B/l0f-02 

•,0090253" 

1770691 ' 

267.1172 

77 

1109, ?5b 

?fc' ftnpRl 

|69J5'9J 

7,5ro709jE.O2 

3,2J9l 679F-02 

-,597798$ 

1780929 

279,2375 

78 

1106 93J 

2V ??|i,b 

I85ll'05 ' 

7,9c29389E-02 

3,lB57B20F-02 

•,0606765 

“ ' 1790955 

271,9190 - ~ - - - 

79 

1106 615 

^o'^7^0o2 

1M07'^97 

(tCbOaOT 

3, 1815508F-02 

•,5172737 

1800751 

265,1062 

SO 

1 lOP 306 

?5.AhI«9 

15722'52 -- 

9,bo(iR773C-02 

3, 1 1 91 7B6F-0? 

-,o62U?l6 

181033“ 

258,7321 ■ ■ — ■ • 

8J 

llOe^rtfli; 

23' 190(13 

15355' 97 

,lp710l0 

3.069581 3F-02 

-,0961)29 

1823716 

252,7926 

82 

1107^ 700 

22,239>9 

ISono'oo 


■3.0U931P7F-02 

-, 0075030 

' 1832909 

207,2701 

S3 

1107 H?t 

21,7i8r3 

)0(>7b^98 

,1?0?9?8 

3,0?97oS8F-02 

-.5302105 

18*11899 

202,1576 

SO 

1107,138 

2H'750?3 

10367'?? 

,lp7p231 

?,99902HE-02 

•,06R?300 

1650711 

237,0132 ‘ ' 

S5 

1108 bo 1 

|9'7j7oO 

1 ii Il75'8l 

9,9fl5A?P|t-02 

2.975O203F-02 

•,0265862 

1 659 355 

233,0628 V 

Bb 

1106,589 

1P,7o385 

|3,807'96 - 

9,9,|053bJt«U2 

2.9577715E-02 

» ^ d ] <>76^0 

1667836 

2?9,|?52 - 

67 

110n'32l 

1 P , 0 p 8 R 0 

13S59'0? 

.llPi307 

2,9553902F.02 

• • U06SOO6 

1876159 

225,5600 

88 

1106, rSR 

T7^i?9n7- 

: 1 3326’S7 

,ll33150 "" 

2.90<J09?ir-02 

■ -,0600915" 

1860326 

222,0009 

69 

1105 799 

15^95035 

|3116'5(i 

9, 87597788-02 

2,93<*8502F-02 

-,399735) 

1692363 

219,5692 

90 

1 105 503 

■ i» 90030 

* 129?5'o3 

,1012702 

2,9396|79£-02 

•,000712b 

1900269 

217,1756 " “ 

9J 

1105 ?Qj 

l3,77«3l 

I27b3'05 

9,««503hoE-02 

?,9ui6367F-02 

-.3757330 

1908055 

215,1627 

92 

1105,001 

12'731?? 

1 Ebor 69 

9,«7?5537fc-02 

2,9b3b015F-n? 

-,3687020 

1915753 " 

213,5695 

93 

1100,793 

1 1,9(1096 

12579'Pb 

9,2Rp.d55br*02 

2.9623299F-0? 

-.3653303 

1923385 , 

212,3970 

“ 90 

lino 506 

1 '1^293ii2 

12521,7? — 

'“8, 6,891 1 OF -02 

3,no«337U-0? 

-,3011962- 

1930965 

211.6611 

95 

1100,300 , 

«.r«63(P 

12065'57 

7, 1 1 076518-02 

J.0397S50F-02 

-.?805fl8a 

1938505 

211,3809 

96 

11 00 050 

T.oOoRoO 

12972,92 

7,3<,«9P39E.02 

3,OBB0688F-02 

-,2936016 

1906005 

211,5960 ■■ 

97 

1 1 73,808 

6« 1 7 55s J 

lEiibo'o? 

b,5p68b?ot-ti2 

3,|uHROI2F.02 

-,26b5b?3 

1953067 

212,3011 

98 

1103 562 

a ,786876 

|?5|9'96 - 

8,26535591-02 

3.2IB80U7F-02 

-,2562650 

1960895 

213,5178 " — 

99 

1103,310 

3t35oi68 

1258|'39 

3,7^?^'>sa^•u^ 

i,30U7597F*02 

-.2000511 

196829*1 

215,2630 

JOB 

1 1 03 065 ' 

£♦ 1**61 t ^ 



•3,3RB064oe;_(i2- 

-.2610063 

1973669 

"217,5511 

101 

1102. »ia 

•1 .f325(b 

12765' 50 

•6,5eS937Bt.02 

J,*1979130F»02 

,3007758 

1962975 

220,0370 


TRAJECTORY NUMBER 1. 



*TOP ItI atmospheric trajectory 0PTJHI2*TI0N program version S,00 l5 MAY l^ri 


— C<sr ruHA^T 8TA-GE 


"cvci.e~.li 


"Pi6c"nr« 



- 

p)«‘l 

THBOfTtE MAX 

ENERGY 


A 

• 


' - 



[ 

1.0 lo /<■ 







o 





“ ~ 


' 



m 


_..TlMf ^ 

Vr.TiP, 

HGCTfr 

GaH70 

VI77F 

RG7TN 

AHACH 

A 8 A 8 M 


r 

1 ' 

ioSo.7^1 

as ISA' 35' 

•*, 3)76066 

2536,089 

0 , ■' 

t, 037885' 

14605,0* ■ 


? 

1 .OOOAOAO 

RRA,a 2 l 2 

abiir A 3 

•>6,055882 

2517,809 

,163082(1 

1.027216 

16662,36 


I 

2 ,fl 0 ft 000 ■ 

iBia'.SnS 

- asaaP'Ro 

-12 30778 

2519,963 

,3262293 

1,037737 

16779,14 ' ' 


A 

T.fOrtOOR 

lPiR.2T7 

«5a9A' 30 

-16*08303 

2530,099 

,4859408 

1,052849 

15252,09 

^ B* 

5 

O.OOnOOO 

' 103 a, « q5 

asajs'll 

-16*88696 

2562,991 

,6491861 

1,068609 

15767,32 ' 

iS 

6 

^.fiOnooa 

IOuR.RbS 

asiAA' 69 

-15'2T8o3 

2557,026 

,8144427 

1 ,0BU46R 

16306.37 


" 7 

OOftppo 

tOfea.SjT 

t7 

-15 t I 7?6 

2572,116 

,981877a 

1,099786 

16*82,95 


e 

t.ooaoob 

lOtfl.Rtl 

aaAlJ^AO 

-IU'bOIIS 

2587,553 

11,152054 

1,116408 

17501.41 

B S ■ 


P.COftOOB 

lOoJ.lAl 

«a3aj'3fl 

-16*25368 

2602,676 

1,52681(1 

t. 129210 

18155,47 

'a ^ 

10 

R.COftOOB 

ll 0 T. 6 a 2 

aao7a'<39 

-ja*032l2 

2617,597 

1,500064 

>,164169 

16767,50 

t7^ 

11 

Io.ooabob 

n??.?AR 

assos'as 

-13*93033 

2632.337 

1, 677717 

1.159278 

19459,83 ■ ~ 

K( CZl 

12 

iliOnooB 


ajsJj'SA 

-13*93686 

2667,018 

1.857829 

1,176632 

20157,86 


]3 

IP.OnOOB 

1 

aJ2S7 St 

-13*97023 “ 

2661,828 

2,04025» 

1,190197 

20883,16 


i* 

ii.orooB 

IIaT.UM 

a2077'^«« 

-13*96965 

2676,883 

2,225106 

1,205919 

21593,73 


IS 

m.OAOBB 

tls?.S*7 

— U269S'j| 

-13*76963 

2692,466 

2,612653 

1,221585 

22211,09 


16 

IS.OBPOB 

HbT.sao 

a28 15 '■OR 

•13,67165 

2708,210 

2,602660 

1.237176 

22860.51 


IT 

, t 6 ,ononB 

“ J2?2.R?3 

a? 136.63 

•11*26317 

2723.874 

2,795067 

1,252922 

23676,56 


18 

IT.OnOOB 

l 2 ?«.?ol 

aiRSP'oR 

•13*07096 

2739,618 

2.990213 

1,268796 

26120.51 



IR.OnOOB 

1 i'fl A , J'fl 1 

aispi^ j 1 

ft7356 

2755,466 

3,188120 

1.284756 

2677 1,18 ■ ' 


20 

IR.OoOOB 

IP^R.JfO 

ai30«'2t 

-12 69893 

2771,366 

3,388526 

1,300846 

25429.69 

Si 

21 

2B,OnOA0 

■ l?7S.O?8 

ai027'24 

•12*55830 

2787,316 

3,59167a 

1,317075 

26096,72 '■ * 


22 

?I .Onorto 

jPoO.St* 

a07a9 87 

-12 J0U91 

2803,399 

3, 797400 

1 , 333406 

26772,53 


2 S 

22 . 0 POOB 

1 JftS.bRO 

' ao972'Ri 

-12*?1703 

2819,619 

6,005868 “ 

1,369781 

27454,90 " - - “ 


2 « 

2 j,onooo 

1 J??, 6 lR 

aoi96'73 

-12*06618 

2935.87! 

6,216996 

1.366215 

28143.93 


?5 •' 

■* ia,06(ioi 



■■■-11 9U96U 

2852, oao^' 

4,630784 

1,382644 

28863,92 


26 

PS.OnOBB 

iJita.RjJ 

39feu2'uS 

-ll'p69lt 

2868,656 

6,667233 

1,399616 

29652,56 


27 

Pb.oonno 

■ 1 S/ 1 . 2 R 0 

- ' 3936j'7a 

" • -11*76366 

2886,917 

6 , 86662 ? "■ ‘ 

1.616511 

" 30462,72 ~ 


28 

27,0fl000 

I Jr7.7xI 

39B8J'S6 

-11*65285 

2901,529 

5.088352 

1,433695 

31283,15 


2 R 

PP.OiioOB 

l<!n«, 2 ( 1 

30SOj'lR 

-11*53267 

2918,206 

5,312963 

1,650516 

32110,66 ■ “ - 


JO 

2 R. OftOPfl 

ta?o.7«a 

38521.62 

• ll>99SS 

2936.723 

5,560350 

1 .667606 

32947.60 


3] 

Jo.Oijpno ■” 

J0j7,Drt7 

38236'aR 

'•11,69876 

2951,266 

■" 5.770627' 

' 1,686808 

“33796,75 


J2 

J 1 .OftflOB 

)Usa.l?R 

379«'t'27 

•11.38524 

2968,176 

6,003159 

1,502082 

3666), 27 


JS 

■52iOftn08 

ia»«.7^'; 

376Aii'2a 

-11*64385 

2985,577 

6,238794 

1,519267 

35524,16 ' * — 


J« 

TJ.OnOOB 

iaA7,C?2 

S7367'e9 

•10>S115 

3003,196 

6,477492 

1,556059 

36369,47 


IS 

JUiQaBOB 

15ft?, 9 a5 

37120* 98 

-9, 831096 

3020,522 

6^19253 - - 

1,552569 

37190,16 - 


36 

JS.onooB 

155«.7J9 

36870*35 

-9,p6H962 

3037.684 

6,964077 

1,568866 

37990,63 , 


37 


1 ’>^4, 

3A63a'S2 

■•8,856068' 

3055,902 

7,21 1804 

■1,586990 

38772,61 


je 

JT.OftOOB 

15flR.Rn2 

36601*13 

•8i5hll»71 

3069,947 

7.U62i9| 

t, 6 <M 0 tJ 

39548.29 

JR 

JA.Oflnon 

' 15aS,?aO 

"■ 361 72*85 

-8,p909o3 

3085, 76S 

• 7,715319 • 

1,616677 

60356,65 * 


ao 

jR.OPono 

iSRO.aiO 

3S969*8a 

. -»,0l311J 

3101,415 

7,9Tl|tt7 

1,631025 

61116,35 


R 1 

aB.OAnoo 

iS-jR.J?! 

' ■3b732*5S 

-7,ftOS350 

1116,868 

8,229558 

1,664791 

■ 41854,38 

CO 

a 2 

al .O^ono 

ibin.OftO 


• 7,309532 

3132.033 

8,490664 

1,658362 

62583.10 


<13 

ii2j09oao 

ls?a.aAH 

AS3 1 y bh 

•7 , j337uo 

"* 3166,920 

““8,75619) 

*1,671698 

61301,93 » . 

c: 

4« 

o3<onnoB 

>6^fl.7p» 

35 . 1 i 6 .Au 

-6,880570 

3161,567 

9,020297 

1,664656 

4481 ], 26 

CD 

4S 

aa.Onooo 

“ 16<;?.7aj 

3BQ2«*^*)q 

•6,635676 

3175,984 

9,288822 

1,697822 

• 66711,08 " 

CD 

lib 

o%.0(>ooo 

16^8. 6a5 

36716*61 

•6,401361 

3190,182 

9.559766 

1,710610 

65401,63 

Cm* 

m 

sAjOpBOn 

" tbsO.Jpa 

S6SSJ'/i3 

•6, 165025 

3206,190 

9.833047 ■ 

1,723230 

66082,60 


nb 

dTiOaono 

iSoJ.flnS 

36375* 85 

• 5,41 708(1 

3218,007 

10,1087s 

1,735672 

66753,17 



as lOnooo 

1 7 (1 7 • i 0 1 

56200*08 

— -5,885071 " 

3^31 * fe05 

■” 10,38670 

1,767950' 

67412,89 

~n 

so 

aR.Onooo 

I7?0,2p7 

36036*97 

•5,526116 

3294,964 

10,66692 

1,760115 

66064,88 


St 

SO.OnoBO 

— 1733. ?J5 - 

33873* 05 

- --5,349529 — 

3258,186 

10,96939 •— 

1,772126 

68710,77 


- 

- 


- 

TRAJECTORY 

NUMBER 2. 

— 

• 






^r,r> t;> 

tiHfl5PHEB,C“TRlJECTnRY 0PTIMT7 iTTOW 

pRnRnAM~u8 Baton 

irofi ",5 

1 





ATOP Ml ATHOSPHEftlC TRaJECTOSV .OPTIHUHJON PRODNAH VtRJlON 5,00 l5 H4V 1074 


C*S|r TOHiAT RT'ACr *J 

rirt'L THROiTLt KAh ENERRY 


cvcie— JO Pifij — 2 PACE~ror 


Q o 

' ^ to 

*■ 

Tl^*? 

VP.77P 

Hr.C77 

t.*M7D 

VJ77F 

PG77N 

AMACH 

ArtASPl 

Iw S 

— s? 

— sliOflono 

"'l7i6.6(i9 

33710^89 

•S.06293J 

3271,265 

1 1,23004 

1,783886 

49302,72 


53 

S2t0onnfi 

1755. 5(,? 

33563'o6 

*0,6D80|0 

3283,968 

11,52090 

1,795479 

09960, sa 

R S 

5fl 

53,00000 

1770. 9,;5 

33910^35 

kO , 700570 

3296,563 

n.B0986 

1 ,806954 

50667,8* . 


55 

56400000 

17a3.?67 

33271 02 

• 0, <189002 

3309,107 

12,10096 

1,816361 

51428,78 


5A 

55i0o000 

17o9.3i1 

33136^59 

-«,(086H 

3321,600 

12.39007 

1,829587 

52173,18 


57 

56,0ooon 

t8o7,?(,3 

3301305a 

-3.767309 

3333. BOO 

12,68936 

1.8006*2 

52896.30 

c ^ 

— 58 

57,00000 

|5|5.9|,0’ 

32n950sj-“ 

-3,o763lS 

3305,626 

12,98675 

1,851715 

53607,60 


SR 

58,00000 


32791>i 

-3,361177 

3351,032 

n, 28606 

1,862548 

50301,22 

H O 

60 

59.60000 

|8a1 .962 

3?6B6'12 

-3.094312 

5369.107 

13,58732 

1,871348 

50993,20 


61 

60.0O0O0 

1853. ?l5 

325920«5 

•2,758022 

3350,663 

15,8905! 

1,880077 

55663,59 


62 

61 >00001) 

1866,371 

32508^62 

-2,55)359 

3391,858 

10,19563 

' 1,890637 

56310,08 


63 

62 >0 o000 

18i5.3u6 

3262a''Pu 

-2,i?tl55b 

3002,997 

ia,5e?6] 

1.9051)7 

56953,07 


60 

03*^7^000 

1856, !i9 

32358'5l 

•l,9?26tlt 

3010.062 

10,81104 

1.915551 

■" 57572,56 


65 

6a,0oD00 

1806, 7) 9 

32?97'^62 

•1,709806 

S«20,656 

15,12213 

1,925735 

58156,58 


66 

65,00000 

j9r7.P06 

““ 322or63 

•1 ,533066 

3035,229 

15,o}o5l 

1,915900 

58700,38 


67 

66,00000 

l9t7,5aa 

J219o0<,^ 

-1,?931S3 

3005,655 

15,70874 

1,946000 

59299,67 


68 

67.001)00 

)9?7.7u5 

321b5'0l • 

-1, 035570 

3055,932 

18,06059 

1,956010 

59801,37 


6R 

6«.OoOOO 

19a7,R|7 

32127032 

-,5f5{226 

3066.090 

16,3621? 

1,9659*8 

60355.60 


70 

69, OnOOO 

' I9f.7.6?l 

321 16M8 

" -6,3529352E-02’ 

SO 75,901 

16,70104 

1,975837 * 

60824,61 


71 

70.00000 

1657.101 

321 |9'ao 

,2063860 

3085.015 

17.02P29 

1,905087 

61209,00 

> 

72 

7) ,00000 

J6a5,6| 1 

32!33'7u 

,6)25025 

3090,680 

17,30057 

1,995050 

61603,91 

ON 

73 

7?.0flono 

1975.053 

32I53'78 

1,167510 

3503,599 

17,66800 

2,000493 

62018,78 


7a 

73.000O0 

l950.lt? 

3221?'28 

l.S6?"a? 

5512.139 

17,9936* 

2,013729 

62365,23 

* 

.75 

7a,0o000 

I9o?.57? 

32270'^52 

1,789J57 

3520,083 

18.32020 

2,022«13 

62677,70 


- 76 

■ 75,00000 ■ 

?nflO,«t9 ~~ 

3233fc'7t 

2,011372 — • 

"■ 35?8,b02 

18,60818 

2,031796 

629b3,06 


77 

76,60,000 

2f.n«.9tS 

326ir 12 

2,?35«30 

3536,61 1 

18,97701 

2,0406*8 

63220,0* 


78 

77,00000 

20i6.»53 

32'19u0j7 

2,090109 

3500,381 

19,30793 

2,0494*3 

63408.18 


7R 

78,00000 

2Cs'J,5oO 

325e6'^38 

2.732091 

3551,955 

19,63965 

2,0581*0 

63605,28 


60 

79.O0OOO 

2032.168 

3?6B7' 19 

2. '760619 

3559,300 ■ ■ 

19,9725) 

■ ■ 2,0667*5 

63612,02 


81 

50,00000 

?0t9.5t6 

32796'’50 

3, 159516 

3566,550 

20,50657 

2,075301 

63909,09 


82 

51 .0«0o» ■ 

20(i6.7r9 

32910'l3 

3, 0 1 1??5 

3573,588 

20,60176 

2,083735 

~ 60056,76 


83 

52,00000 

205 ’.a'l 9 

13090 OB 

3.632811 

358C.006 

20,97801 

2,0920*9 

60130,90 


ea 

53,0(1000 

2060,7)7 

3317o0o3 

S,p58O20 

3587,128 

21,31537 

2,1003*7 

60183,1) 


85 

56,0^000 

2057.006 

3J317'30 

9,0«1755 

3593,605 

21.65371 

2,106583 

64201,56 


86 

85,00000 

2070.079 

3366?. 70 

0,j050o9 

3600.016 

21,99310 

2,116752 

60190,39 , 


87 

86.O0OOO 

2050.556 

33625'60 

0,519502 

3606,209 

22,33337 

2.120B77 

64149,82 


80 ' 

— 57.0O000 

?Cn6.9|? - 

33796O39 

0.711709 

3612,373 

2?, 67069' 

"2,1329*0 

60081,05' 


80 

SP.OoOOO 

2093.158 

3397o'^P6 

0, 552300 

36)8,007 

23,01669 

2,101011 

63987,50 


40 

59.00000 

?0o9.33« ' 

30109' 1 9 

- 0,878779 

36?<l,603 

23,36007 

2,109047 

63677,71 " 


91 

00. 60000 

2lo5,Sn7 

303?5fu9 

0,935210 

363V.70S 

23,70029 

2.157092 

63760,51 


92 

91 , OnOOO 

?lil.6?2 

3«51)'23 

0,956731 

3636,760 

20.00900 

2,165111 

63628,3) 


93 

92, OnOOO 

21)7,690 

30593' pft 

<1,058802 

3602,968 

20,39555 

2,173116 

63489,55 


94 

“ OS.OOOOO'" 

?1?3,813 

■3on7?'55 

0,800801 

■3009,250 

24,70264' 

2,161193 



95 

oa.ooooo 

2M0.0?7 

350SO'i3 

0,77)000 

3655,077 

25,091 01 

2,189307 

63229,37 


96 

95,00000 

' ?l36,?ta 

'• 352?i/n2 

0,738279 

3661,73b ■“ 

25,0003) 

2,197419 

61097,50 ' 


97 

96,00000 

?U?.3>S 

J53I>9')2 

3,5'*2350 

3669,131 

25,79082 

2,205322 

62521,35 


98 

97,00000 

2!ii».e5I 

3Sah3'l2 

1,309637 

3677,187 ■ 

26,10294 

?,?1?98« 

■ 62069,20 


99 

9S,OoOflO 

2156.362 

35o9o'32 

-,7768790 

3680,607 

26,09659 

, 2,220789 

61851,90 


100 • 

■ 99,00000 ■ 

^IRfl,0»6 

35«25''5(r 

•2,715252 

3692,052 

26,85138" 

2,228511" 

61556,30 


101 

leo.ooooo 

217?. 0|3 

35295' 55 

•3, 616701 

3699,178 

_ 27,20700 

2,235378 

61000,0* _ 






TRAJECTORY 

NUMBER 2. 


« 





*709 HI ■AT'* 

nS6KE9]C TBAjrCTO*!'' OPl J**tZ*TI06 

PPOCOcu «/ff 


• •T* 



' • " — *TOP lil AtHOSPWERjC TfUJECTOBV OPTJKmilOS PROCBAH VtRSlOH 3,00 JS H*t 107* ~ 

C*?F TBHiBT STilCE — I CVCl.E~10 P*«8 2 P46f ntl 



Fill L 

THpniTLE hax 

ENERGY 







4M*3S 

li OMP 

If 77p 

Cl 

CO 

4N2BTC 

ESPFF 

OYKPF 

' " *1 

tl 0 ?l 6 l 8 

~«1o:S|»72~ 

12785*38 

-i.osoaas 

“;3ill382 

8, 126061 

1982978" 

220,8370 

? 

1 I 02 ,'ih 8 

•iTloPflO 

1 268b'fl3 

6766680 

,1282375 

2.52913a 

1970208 

21«»T2|9 

3 

1102,312 

.I3,7b39b 

129u6'3b 

-8,9o37587E-02 

3,89785516-02 

,3168178 

1978563 

223,1271 " “ 

t 

1 )02,0S1 

-I3'66la3 

13368 86 

S,ln8lP26t-oa 

S,723Sbaif .02 

-,2801906 

1961955 

232,2837 

5 

1101,785 

-12'967m5 

|3P1P,9| 

,1689132 

8,08299«OF-02 

-.7192091 

1989395 

^282,2231 . ■ ~ 

6 

1 1 0 1 509 

-I3'u38j3 

1 8?92'^H| 

, 1^690b1 

8 , 202 «! 8 ftl -02 

-.7283531 

1996753 

252,725* 

- -7 

I|0J'2?2 

“-1 lS 2 l 6 l~ 

1 3795*60 

,2756065 

S,19iio72F-02 

-1,266705 

■ 2005587 ■ 

■" 263,8053 

n 

1109,925 

-11,89235 

15526*95 

,2858322 

5,08 IP9OIF.02 

•1 ,197681 

2009967 

278,0331 

9 

1 100 nifi 

-11,51752 

)SP 66 * 13 

, 2 1 666 O 6 

8.9170137F-02 

-1,108886 

2016913 

265,0208 '■ ' 

10 

1 lOn 299 

- 1 1,S38»6 

108 15* 23 

.IgPObtS 

8,b95al92f .02 

-1,052589 

2028263 

296,8135 

11 

1099^969 

-1 l,7o9i7 

16976*18 

, 1 78 69bO 

8,85 1291 lF-02 

-,9697581 

2032012 

308,2388 " ' 

12 

1099 A?7 

-11,96681 

1 7553*22 

,1587708 

8, 8389)8]). 02 

-.9201725 

2080116 

320.6029 

"13 -- 

1099' 272 

“"•12,PbV38 

)P137*57 

,Ual6fta 

8,65678(10E-02 

•,93P83»9 

“2088588 " 

333,5317 

lu 

109fi 906 

-12,08227 

|87o2*29 

,1529829 

a,6820855F-02 

-,9615)83 

2057307 

587,0250 

15 

1098 527 

-1 1,82941 

|97(,2*79 

,1790302 

S,032l9O2b-O2 

-)', 168023 

2066129 

360,9831 •" 

in 

|09S I3fl 

-1!,3o9|9 

)99b2*88 

•I6S0236 

8,9 J8|,8«SF-02 

-1.116566 

2075160 

375.2125 

IT 

1097^7^9 

-11,36965 

25553*37 ■ 

,1893206 

8,903631 6F. 02 

-1,055926 

2088653 

189,9883 

10 

» 097 320 

-11,180^2 

21175*38 

.1869309 

8.9032225F-02 

-1,092616 

2098581 

805.2935 

- j, 

1090,906 

~-n,10U9“ 

■ 21007*89 

~ — ,UO6O80 

8,87092321-02 

-1,076299 

“2108791 

921,1087 

20 

109t> 872 

-1 l,')02n2 

22851*05 

,1331870 

8,8a088p6E-02 

•1,061501 

2115858 

817,8825 

21 

1096,027 

-11,82967 

23107* 05 

,1?50519 

8.8105607F-02 

-1,036)12 “ 

2126510 

858,8530 

22 

J095 571 

-1 o'«7753 

23775*03 

,1207367 

8,6] 58686F-02 

-1,075665 

2137968 

872,0166 

23 

109S IfiJ 

-1 0,73299 

?uas3 07 

,1219282 

8,6) l9028F.n2 

-1,092658 

2189720 

890,1807 

2« 

1098^623 

.1 O'nnntl 

25)81*80 

,1|381 15 

8,7P9aa?uF-02 

-1,062325 

2161652 

508,8879 

25 

1090,131 

~-lO, 79676 — 

25863*22 

, lo2c’?B6 " ■ " 

8,753-19312-02 

-.9956632 

"2178*30 ' 

S28.2S96 

2* 

1093 625 

- 10,65978 

26651*86 

, Io83«p2 

8, /656bftlF-02 

• 1',058822 

2187831 

586,3775 

2T 

1093 106 

-lO‘755aS 

" 27821*65 

9,8]?963|£-02 

8,7653nl2F-02 

9922102 

2200836 

569,2883 

20 

f092;571 

-10,56691 

2*203*99 

9,fs3359of-02 

8, 7698926F-02 

-1,075853 

2218577 

590,8896 

29 

1092 026 

-10,6(,0(i0 

22996*37 

9,0;i68289£-02 

8,7A1578«E.02 

-1, 027020 

2228637 

613,1832 

30 

1091 86a 

• 10,76070 

296!i2*72 

7,9o58701t-02 

8.7S8) 831F-02 

-.9503208 

2283013 

636,2011 

31 

1090, PRR 

10,709(1 5~ 

30625*5a 

7 ,8^265866-02 

a,7901960F-02 

-.9658573 

“2257718 ■ 

660,1869 

32 

1090 297 

-l0'5263l 

31863*25 

6,7(i57379t-02 

8,798oi3U-02 

• 1 ,106417 

2272729 

688,9588 

35 

1fl«9,69I 

-9, 931290 

52305*18 “ 

,lo05609 

8,6)0321 lF-02 

-1,318359 ■ " 

2267962 

" 71 0,3871 

3U 

10P9 n7D 

-9, j 1 0960 

33133* 70 

,ll23Suo 

8,6et7476F-02 

-1,518770 

2303183 

735,8111 

35 

1089,835 

• 8, H 01 1 1 

35982*30 

.loHSlS 

8.639fl866F-02 

•1,820919 

2318658 

761,2190 

3a 

1087 7«6 

-8.213797 

39735 * 08 

9.76J2«3?fc-0? 

a,S397lS8F.02 

-1.828037 

2338520 

766,6889 

37 

1097' 1?3 

— -8‘.(5l7u9 “ 

35513*22 

— e.OTl 1306f-02 ■ 

8,3l7fi76lF-02 

■ ij. 223031 

" 2350697 

812,2192 ■ ‘ 

38 

1009,887 

•7.98ft86l 

36278* 37 

7,668ol9Rt-02 

a ,8) 399551 -02 

-1,20159a 

2367168 

636,0802 

39 

1085,757 

-7.7«1 US 

36935*7(1 

7,2o26392t-02 

8,eo56P28F-02 

•1,160690 " 

2363801 

868,1271 

ao 

108 S,US 8 

-7.006997 

• 375o9*«3 

7.8,o258iE-02 

8,ao2fl328F-02 

-1,238562 

2800502 

888,7627 

ai 

108 « 338 

-7.4999(,9 

33177,08 

7,2plS5S6E-02 

8,79fl0286F-02 

■1,287933 

28172S0 

911,2851 

a? 

1083,909 

-6.66M9? 

,38778*78 

6,ftr,92U5lt«02 

4,76911567-02 

-1.211328 

2838056 

937.7128 

83 

1 082, 867 

86 . J.39 1 (0 

3«369*le 

6,59360526-02 " 

8,7807S76F-02 

"‘-1,19761 0 

“2*509P7‘ 

9b2.1939 

88 , 

1082 113 

-6.809968 

39985*67 

6,3q09"3'?t-02 

8,772ao8bF-02 

•1,192955 

2867634 

986,6851 

85 

10*1 387 

-6.|877iS 

80519*19 

6,l9765?9f-02 

8 , 76 1861 lF-02 

-1,166017 

288878b 

1011,172 ' 

88 

1 08C 569 

-5,079269 

81 OB8*9o 

5,992669) t-02 

8,75006697-02 

•1,179305 

2S01T76 

1015,656 

87 

1079"7T9 

-5 .78 1 hii5 


S,9)35“2ur-02 

4, 7302566F-O2 

•1, 192281 ■ 

2518820 

1060.111 

8 A 

1078,97ft 

-S. 892545 

'ill'll'?? 

5,6536653fc-02 

8.72658137-02 

•1,208782 

2515692 

1088,582 

89 ■ * 

10 791 65 

— -5:07125 

82731,01 

— S ,5 J8569RE-02 ■ 

8.7)052867-02 

•-1,J78928 

2553015 " 

1 1 08,877 

SO 

1077,380 

-5.26l7g9 

83268*87 

8, 96908076-02 

8,60903997,02 

-1.088521 

2570282 

1133,231 

St 

107o.505 

-a-.9899nl 

-- 83792*57 - 

5,3o8062ot-oa 

8,68528677-02 

•1,177517 “ 

2587868 

1157,635 


TRAJECTORY “NUMBER 2, 


ATOP JtI ATHpSPHEHfr T»aJECTO»V OPTIMIZATION PROORAM VERSION 1,00 J5 MAY 1«78 



cAsr^oHinr 


~5rAT.F“T 

cYrcr~io 

pA'ss y 

piGE i*y 



Fill L 

TMRCtTlE ha* 

FNEPGY ■ ” 

“ 






A«AjS 

A| 

Tf77p 

Cl 

cn 

A9ZH7C 

ESPEF 

OYNPP 

^2- 

1075* 696' 

~ *4 , 9879511 

'44109' Oo 

S.7793471E-02 

R,6R46343F-02 

-)i,29O3S0 

2604566 

U8t|7B7 

51 

1079,81)1 

•4 ,79o6a9 

44813735 

«,276S404t-02 

4,6731196E-02 

-1,005277 

2621694 

1205,71# 

5« 

l07i,9T3 

.4,*99'T,|9 

45375795 

S,l8fl9176E-02 

4,o521913F-02 

-1,225050 

2638636 

1229,721 

55 

1075,091 

•4,i 27 1 o5 

4S9e.47o3 

5,0n«933it-li2 

4,63649746-02 

•1,21096* 

2656192 

1253,641 

5* 

1072' 157 

-3.916479 

41.937731 

5,8r35632E-02 

4,64«9399E-02 

-1,415127 

2673431 

1277,149 

57 

1071 299 

-3.«86l92 

4/089'i3 

4,055/8446-02 

4,blo93?UF«P? 

•1.22155? 

2690687 

1300, IIT 

58 

— t07o;330 

■~-3.r99«a9 — 

07627'69 

5,C3lelt45E-02 ' 

u,6031 945F-0? 

•1,285941 

2708573 

1 

59 

1069 -vofl 

-3.2'9''71 

46149775 

3,6o1 S1/7E-02 

4,6254 706F-02 

•,9el 1467 

2726141 

1345,079 

bO 

,068 il95 

-2 .« 320o« 

aS6B8'i7 

5,4-,9/ie36E-42 

4,59d5(i60(.-(iJ 

-1,«H?2« 

' 2743848 

1367,371 

61 

1 067 999 

- 2 . 4 OIO 3 " 

b9165'8« 

4,5c,2C590E-02 

4,9R06034F-02 

•1.232448 

2761781 

1389,105 

62 

t066'532 


ri9h457Rh 

u,UI26e4f-02 

4,50OI)977F-O2 

•1.152953 

2779640 

1410,325 

61 

1065,990 

- 1 .oHOO^I 

9VI I'i'op 

4,4^968176-02 

4,56 1 I828F-02 

•1.249360 

2797649 

1431,254 

— 6B' 

1060,566 

• 1 . 3348^/7 

'50964*43 

5.235u299E-02 

4.54552876-02 

• 1 ,47pu6o 

2815778 

1451.69# 

65 

) 063 966 

-1 .fc*<>8,7 

50986*71 

3, 1 7->9836E..02 

4,56?1556P-02 

-,941 2662 

2633795 

1«7M80 

66 

1062,597 ■ ' 

•1,06/289 

" 9l4D'l*3i 

4.6(,07729L-02 

4.5227727F-0? 

• J « 3S6925 

2851993 

1490,618 

67 

1061 538 

•1 ,nl29?0 

9JPfl?*49 

3,'’84hi8it-i;2 

4.92756176-02 

-1.194129 

2870232 

1509,457 

6B 

1060,909 

• '.6r6 1 77 I 

92'/.5*20 

4,3667757E-U? 

4,5066066F-02 

-1. 30586* 

2888586 

1527.825 

69 

1099 (17? 

7,228?2b8F- 

02 

5, I 76 I 0l9t«02 

4,48926561 -02 

-1.541412 

2907190 

15#5,«52 

70 

" 105S,iI?5 

— ;5,8(j6nl ~ 

52866*7u 

«,8455109F-02 

a,47o9095F-02 

-1.479221 

2925840 

1561,779 

71 

1057,571 

,6o73i'i0 

51t52'9fc 

3 , 89948351 -02 

4.4795921E-02 

•1,221467 

2944465 

1576,806 

72 

1056 510 

1 ,?078n9 

53415751 

4.679492lE.I)2 

4 . 45021 19F-02 

-1 .461514 

2965174 

1591,015 

73 

1055 2«5 

1 ,o3''1o2 

53632*56 

5.2569307E-02 

4,45578R7F-02 

• 1 ,644435 

2981995 

1603,87# 

7“ 

105*i 169 

1 ,913286 

5J796*«4 

3.8?49136F-02 

4,451 1496F-02 

•1 . 233241 

30006A8 

1615,064 

75 

1055 089 

2.il?o«o 

91935*37 

3.7i9877ut-02 

4,44435856-02 

-1,210607 

30 I 035 O 

1625,283 

— 76- 

' 1052,004 

~ 2,39. 277" 

54094*40— 

3,7?23556t-02 

u;436ii561F-02 

-1,219241 

■ 3037991 

1634,736 

77 

1650,915 

a.Bopi fl6 

54153* 0? 

3. /677633f -02 

4,u?H.3239F.02 

-1.237269 

3056589 

1643,399 

7« 

1049,621 

2.a4*UI 

54230*01 

3,75r5648E-02 

4,42062556-02 

-1.244118 

3075154 

1651,218 

79 

(068726 

3.0/80^1 

542P4*flo 

1,7, 3358!t-U2 

4,41 14039F.02 

-1,236703 

3093730 

1658,165 

80 

109/621 

3,607891 

5a3|T*7b 

3,6^971181-02 

4.4O6209OF-O2 

•1,225749 

31122*3 

1664,249 

Bl 

1046'i:20 

3 , 9 1 u799 

54329*50 

3,D?60S37t-02 

4,39903886-02 

•1.220212 

31I0815 

1669,491 

82 

- — 1005,415 

“■■3,7it0fta “ 

54320*36 

3 , 6|i8739 1 E-02 

4,39171751-02 

-1.21906] 

3149316 

1673,904 

63 

jOflu 508 

3,fl9/.0a8 


3,6nl 6669t-02 

4,30.I161?F-O2 

-1,220932 

3167828 

1677,485 

8« 

1043,200 

4. 1 796?1 

54239*35 

3,6f391e6F.1.2 

4,37693S2F-02 

-1,224175 

31863)0 

1660,230 

65 

1042,002 

u,d099p2 

54|67* 3j 

3,6ol2'i9?l-.i)2 

4.3670591 F-02 

-1.225765 

3204806 

1682,146 

86 

1040 98^ 

4 , 624831 

54074*51 

S.5f 2: 129t-.i2 

4,3973195f-02 

-1,221632 

3229317 

1663,251 

67 

1039,875 

4,»27''«8 

53961*17 

3,S3rtij/79t-i)2 

4,34/7 1656-02 

•1,208510 

3241903 

1683,554 

88 

— 1038,768 

“71.99111 <7— 

"53*28 35 

■S,33.)2429r.02 ‘ 


-1,176127 

3260500 

i 1 1 0 1 # 

69 

10 57 1,63 

5« 

53678*02 

3, l80698H-w2 

4 , i29478jr»02 

-1,100767 

3279127 

1681,999 

• 90 

1536,559 

4,94i329 

" 539 1 9 * 05 

2,65996966-02 

4,32122116-02 

-,9353010 

3297779 

1680,502 

91 

1035 457 

9.i937ft9 

S3355*«| 

3:?rtl08l3E-02 

4,30968292-02 

-1,10513? 

3316472 

1676,879 

92 

1034 557 

9.oO?367 

. 53183*38 

2;8nl772p£.n2 

4.3006475F-02 

-,9796260 

3335202 

1676,997 

93 

1033 299 

0,8' ]530 

530(.B*9i 

2','695953t-02 

4,i037b?2E-02 

778189? 

33S3865 

1674,805 

— ^0 

1052,164 

4.679287- 

92842*01 

t * fl 7 *> 7 5 ? t ■ 0 P 


' -,9428499 


|()73f0U5 

95 

1031,071 

4. #12864 

92677*69 

2 . 6385511 ' -02 

4,270U916F-0? 

-.9273464 

3391445 

1671,390 

96 

1029 oat 

4,81 8981) 

52913*97 

2,67401106-02 

4,2602292E-02 

9382935 

3410329 

1669,761 ' 

97 

1026 895 

1 ,h62l9l 

51969*30 

-4,29236226-0? 

4, 25189546-02 

1, 242471 

3428538 

1668,844 

98 

1027 820 

- 1 .28l2o5 

51921*97 

-6,58822376-02 

4,32454596-02 

1 ,969068 

3445547 

1672,961 

99 

1026,790 

.2.993889 

91218*63 

-3,7h79004E-02 

4.2457449F-02 

1.093265 

3461941 

1684,205 

joo 

-- 1029 684 

— .O. 7861 15~ 

50861*94 

■■-o,7B?6495t-32~ 

8,23929416-02 

■ r.425557 

3477443 

1701,179 

101 

1024.625 

-3.84421 0 

50334*46 

2,i|U70086-02 

4,24793406-02 

.,8465765 

3490557 _ 

1722,049 





TRAJECTORY NUMBER 2. 





V. : 

• 










ATOP Ijl AtpOSPHERjC trajectory optimization program version 1,00 15 HAY 1072 



-CASrTXfMj/5T- 


ATPP lil ATMoSpHtRiC TRAJfCToBy OPTIMIZATION PROGRAM viRSlON S,00 l5 H*V l97J 
“STAG!: J "CVCI F JO “ pAgs j 


Fill I ThrOtTiT ►lAy ENfRGY 




Tl^ir 



T 

, ^ » 

" 2 1 7 ? , 0 


2 

1 .0006000 

2)70. 7i3 


3 

p.o'-ncoo • 

— 2171. '■■91 


a 

3,01.6000 

?)7«.*2i) 


s 

u.flCoono ~ 

2176 . ‘‘o" 


6 

R.OUftOOO 

2l|>2.?t2 


— 7 — 

— 6 , ooftono 

21f.6.3i:3— 


S 

7,01'nOOO 

21 91.179 


9 

8,0Cn0fl0 

2 1 96 , roo 


JO 

O.OOnOOO 

?2r?.‘>o2 

-w — 

n 

lo.ooftono ' 

2?ft9.335 


J2 

1 1 .ooftoo 

22i5.nfl? 


13 

12 , Co 0 00 

2721 .''iP— 


JO 

1 3,OftOO0 

PPpf.lfl? 

* “ 

ts 

ttt,C0000 -- 

- ?23'l.3eo 


l<> 

15,00000 

22in.529 


17 

ifc.OnOOO 

2 2 11 (',09 0 


16 

1 7, OnOOO 

2292.76? 


~19 

~ I 6 , Coo 0 0 

2296 . 66 r— 


20 

1 9,00000 

2260.563 


21 

po.Oooofl *" 

■■ 2?7fl.«06 


22 

?J .OOOOO 

227'" , lu* 


23 

?2.<'0i'0(i 

■ ■ 22«1 ,0r7 


2« 

p3,Porinn 

22s7. 3?5 


"25 

2 0 • 0 ii 0 p 0 

2202. «A« — 


26 

25,0ocbo 

?2q2.3?l 

*• 

27 

PO.OoOOO 

• 23oT.7,S 


26 

?7,OoOOfl 

23n9.f6J 


2*> 

po.ooono -- 

— 23i0.3c6 


30 

. « 4 

?9,0oono 

23T9.6n« 



“ 30 . ooonn 

2320 . 739 — 


32 

xi.ooono 

2329.230 


33 

3?,oonoo 

2333.31)5 


30 

33.00000 

23^7. 


35 

3J,oonno - 

- 23al.5o3 


36 

35,0ofi00 

?3a5.2hA 


"5T~ " 

36,00000 

2390.330 

• 

3fi 

37,OftOro 

2390. PA9 

*— 

39 

xp.oonno — 

— 2399,62? " 


00 

39.00000 

2360,776 


0] 

OO.OoOOO "■ 

- 2369. 9n0 


02 

II 1 , OnOno 

2379,979 



02,00000 

23po;or,7” 


ati 

03,00000 

23a5.I>?0 

% 

63 

ou.CnonQ 

■ 2390 . 97 } 


UH 

OS.OoOOO 

23o'I,AoO 


07 

ah.Ofioiio 

- 2309.790 


od 

a7,0fl0no 

?9/.9.5»9 


'0^ — 

— aO.Ooono' 

2009.290 — 


50 

O9.0A00O 

29i3,A60 


51 

*5O,Cfl0OO ' " 

-- 2o;6.9?5 — 


NGC7r 

r.*M7n 

VI77F 

RC77N 

amach 

AMASFl 

4 ir'* r 
3b223C)}^ 

352‘IAOo 

J J 

35«o7't!s 
35M o'u 

HQTK.'t' 

■3,6)6700 

“.b^noAoo 

1,626920 

2,960693 

3,672931 

3,o32i)5l 

' 3699, 1 79 
3699,282 

3700,056 
3702,162 
37o5, 169 
370*. 671 

*. 

,356390? 

,7131109 

1.069*2* 

1,926*67 

1,7*922* 

2,235379 

2.232870 

2,239339 

2.23*277 

2,29X307 

2,296673 

" 61019,99 
61055,92 
61005,02 
60976,10 
61120,22 
61509.09 

■ 359J2f67 
3h057'a^ 
36|9 h'?2 
3(-337'oo 
36't7(/27 

3,9?53afl ^ 

3,?uii2aS 

3,720353 

3,639)00 
3, 5*1603 
3, 930913 

3712, *30 
3717,699 
3723,909 
3/29,795 
3736.198 
3792,569 

2.192X16 

2,50)098 
2,860666 
3,221919 
‘ 3.563129 

3,995*9} 

2,259976 — 

2,260913 

2.26*161 

2,275690 

2,2*2192 

2,2**707 

62123,96 

62990,57 

6U|39,66 

69917,27 

69357,05 

69295,22 

» n 0 u ”7 ** i 

3679<|' I (1 
36077'‘oi - 

37(U)9'flO 

37HI3'i2 

3727A'6(, 

a** r*5o 1 
3, tt3a2ou 
3,396996 
3. jOUU) 
3,u3l9l9 
i.o7u901 

'379*, 690" 

3755,177 
' 3761,925 
376/, 607 
3773,706 
3779,725 

9,X0978x 

0,67969} 

5,090596 

5.907503 

5.775925 
6, I 9939^ 

2,2951*5 — 

2,301629 

2.30*036 

2.319915 

2,32073* 

2,326990 

09231,73 

69|79,}9 

69138,67 

O9’l00,9T 

69053,66 

65995,39 

5 A ** 1 V C« 

3755A'i 1 
3709A'27 
376u2'73 

3792<-'^ii5 

3H|3b'2i 

3,521 766 
3,909905 
3,„1*929 
3.607*59 
3,713913 

3,750059 

^ agoTO/A* * 

37*5 , 666 

3791,529 
3707,3)2 
3«03,013 
3*0*. 639 
39)9,1*2 

6,519252 

6,6*5076 
7,256*67 
7.620626 
8.003)9} - 

8.37772X 

■“ 2,333165 

2,339262 

2,395277 

2,35120* 

2.357055 

2.36781& 

61929,31 

61690,19 
61792,55 
03631,36 
63506,60 
• 61366,98 

ir'^rr 4|2 

ilfUifi'o? 

}bbh7'<ia 

^(^7^5'7S 

JrtH«3'72 

39030^96 

3,753963 
3,695635 • 
■ 3,679532 
3.652230 
3,6ll<>99 

3*19,6*1 ■" 
3*25.153 

3*30,599 

3*35,971 

3*91,301 

3*96,599 

8,753)03 

9,129998 

0,5066«1 

9.68980) 

10,26377 

10,69X6? 

2,366997 — 
2,379112 

2, 379682 
2,365210 
2,390677 
2,396098 

63220,79 

63066,87 

62911,70 

62759,66 

62591,95 

62431,36 

5 ' 1 ' ^ 3 I 
393l5'6o 
39(i«5'flS 
39565^79 
396br ?6 
397<I2 '’o3 

3,93*603 
3,i3|0«7 
3,0595*0 
2, **602) 
2,769298 
2.6*71*3 

3*51 ,*16' 

3*56,517 

3*60,89* 

3*66,130 

3*69,3*9 - 

3*73,796 

11,02936 

11,9059} 

11,78826 

12,17)92 

12,5552? 

12,95963 

" 2, 90)902 ■ " 

2,906091 
2,910250 
2,ai«520 
2.91*811 
2,«232?6 

■“ 62028,86 
61221,97 
60705,77 
60901,83 
60299,38 
60373,25 

5 A J 

f 1 •jPotf VH 

3878.297 

13,32508 

— 2,927861 — 

60690,51 

uuO('2''?n 

2,359716 

3**2,979 

13,711?? 

2,932526 

61072,90 

u 0 0 9 a ^ j 3 

2, } 99969 

3*87,935 ■ 

19,09*09 '■ 

2,957907 

61097,99 

00 1 60^ 5 1 

<,065206 

3*95,065 

19.965*9 

2,942762 

61097,66 

U026j^ 1 1 

2,033550 

3*96,235 

1 9,8799* 

2,99*057 

61050,69 

903“*^ 5u 

1,091960 
t A 1 9 n ^ »'»'«' «« 

3905,338 

IS.26X9X 

2,95329* 

61052,99 

M 1A '• J ' V 

1 4 9 4D£Do 

39(1*, 903 

15,65926 

2,95*903 

61059,80 

uosno' 57 

1 ,*05999 

39) 5,913 

I6,09<;9n 

2,963660 

61059,00 

a05b 7^9U 

1 , 665*65 

3918,9)6 

16,93739 

2,96*7*5 

61062,32 

a0O65'^5 1 

1, *57672 

3925,309 

16, *30)0 

2.973*66 

61063,77 

il07«3^ 3 I “ 

1. *79198 

X92B.201 

17,22373 

2,9788*7 

62059,90 

«0M22''6t 

““fl n 0 ?t ^ ^ 1 *T*“' ■■ ■ — 

I.O019SC 

3932,9*0 

17,61*10 

2,983839 

61096,79 

** V ^ 1 If 

" 1 ,035373 

3937,678 

Ift, 01319 

2,98*700 ■" *■ 

61029,71 

(I09o5'^ll J 

1 .970157 

3992,292 

i*,9090a 

2.993982 

60992,35 

a}069^3S 

' a.Olb’SR “• ' 

‘ 5996,819' 

' 18,80570 

2,998177 

60999,00 


- TRA JECTORY NUMBER 3. 


•y 



originae; page is 

OE POOR QUALTTYi 


■CASr rawing STaBF“T 

Fill t ■tf'i.C'TTLE ENfHr.Y 


ATUP J,J AT^OSPHfRiC TMaJECTOHY 0PTJMI2*TI0N PPOSPAM vtPsIOH J.OO J5 MAY 

CVtCC Tfl ^pAsi 2 Face ■ Ta2 



TI»*F 

vr7?r 

HCC7r 

6aH7I) 

Vt77f 

PG77N' 

APACM 

AHASFI 

S2" 

51 .Ofl'mifi 


It 1 1 55’'a9 

2 ■ flb3347> 

3951,256“ 

19,20305 

2,502783 

60894.23 

5A 

52.UAflft0 


uipuu'flx 

2.1 12608 

3955,602 

19,60112 

2,567297 

60827,39 



' ?“!> .5t? 

nlHoU? 

2 , 1 637b5 

3959,856 

19,9999? 

2,511717 

60746,10 

5S 

SO.OaOPQ 

?ai5.7,A 

<l|92 7 65 

2. 215013 

3969,016 

20,39936 

2.516041 

60656,20 

5A 

^5.0a9CO 

?>M9,AT ft 

ul5,'PU? 

2.2'’a«'J6 

3963,084 

2(),7994S 

2,520268 

60551,76 

57 

56,1'AfiRn 

?<i(jr.Ri 0 

u\b?f-'“0 

2. Jl 14 15 

3572,059 

21 .20026 

2,524399 

60435,02 


57.CAOno — 

?aL7.7\3 

4 1726^ Ob 

“ci359a7A 

3975,941"" 

21 ,60|6J 

2,528436 

60306, 11 ■ 

59 

56,1 A06A 

^a€.i ,5tA 

6|F2r 97 

2.410014 

3979,729 

22.00366 

2,532377 

60164, 79 

fcO 

59. f Ai'.on 

?II55,?5a 

(II 92a' 28 

2.4'-3029 

3983,420 

22,40624 

2,536221 

60010,82 

6t 

AA^OAOPO 

295®. «T3 

92p3'‘')2 

2.5?1)7C 

39A7.U10 

22,«0939 

2,539964 

59843,08 

6? 

A1 .UAAAO 


«?|n7 AS 

2.5AiaS9 

3990,497 

23,21310 

2,SU3b05 

59661,57 

bi 

62.0A060 

?'Ia5.a?J 

92?Ss'»o 

2.6“519ft 

3953,877 

23.61707 

2,547138 

59465,65 

60 ■ 

6S,6A0nn 

29A9.ua 

-j?379'2b 

■■ 2,70975® 

“3997,151“ 

■ 24,02231 ■ 

2.550562 

59254,99 

65 

AU , PaAOo 


'I296®'<(6 

2.773873 

4000.315 

24,42764 

2,553875 

59029,31 

66 

65. '■'Anon 

?'J75.Au) 

’Jr 6 0 ^ 

2.837352 

4003,369 

24,83353 

2,557674 

56788,89 

67 

AA.^AOno 

?97A./)?P 

9273 ^52 

2.90P4| 1 

4009,312 

25.23982 

2,560159 

58533,67 

63 

A7.CAPno 

pirl.lf.l ■ 

(I2A60 3u 

2,961533 

4009, 144 

25,64660 

2.563129 

56263,76 

69 

A6,PA''fiO 

? 

U£9b'»'(i 

3.0 16576 

401 1,866 

26.05378 

2,565980 

57979,70 

70 ■ 

AP.PAf no — 

29*7.772 

'J3I2! 72 

"3,0 66629 

~ '4014,480 “ 

2n. 46145 • " 

2,568717 

57682,36 

7» 

76.Cftr.9fl 

39A'>.25? 

(13255' A7 

3. 1 1 4994 

4UJ6.936 

26,86943 

2,571340 

57372,40 

7? 

7I.PAPP0 ■ 

■*“ ■ ?9o1 ,6a? 

<i3392'25 

3,l633y5 

4019,381 

27,27790 

2,573850 

57049,91 * ‘ 

7J 

7?, uft( an 

2“9'.,ftf,o 

«35.<'’'"5 

l.?109l 1 

4021,665 

27,68670 

2,5/6245 

56714,98 

7« 

Tl.pfiAnp . 

2966. ?aU 

el67i' Ai 

3,p5o593 

4023,836 

28,09561 

2.578522 . 

56367,75 

75 

7u .I'Aafla 

? re® .?r.9 

ulRl'l'uo 

3.?9h55» 

4025,896 

28,50525 

2,560680 

56008,71 

76" 

75,l'Afii)i\~ 

25flP.?A3" 

~03959'{, 1 

■" 3,339135 

4027,846“ 

28,91509 

2,562719 

55638,56 " 

77 

7 6 , 0 A 0 0 0 

2'=n?.l29 

U41 (i5' 16 

3,304452 

4(i?9,6AB 

29,32518 

2,564641 

55258,43 

73 

77,Cft090 

- PSfll.A?® 

9«?b2'67 

3.392300 

4031,420 

29,73550 

2,536449 

54868,91 

79 

- 75,0A«nfl 

P9f5.5,7 

6uuC1'50 

3,419983 

4033,093 

30,14615 

2,586142 

54470,32 

60 

79,0()00rt ■ 

■“ 25n7,0«l 

jia5Sl'5b 

3, 444166 

403 u555 

30,55696 

2, 589717' 

54062,96 

6> 

sO.OaiMO 

Pcp®. J 55 


3,4A4993 

4035,557 

30,96809 

2,591176 

53647,52 

s? 

31 .rAonfl — 

~?6f,6.7t7 — — 

~fl'J8Sl'7J 

3 , 423231 " 

4037.249 “ 

31,37938 

2, 592519 ~ • 

53224,46 ' 

63 

3<>,0AP''a 

?5(<..o, 5 

95A07'ai 

3,499156 

4038,432 

31,79091 

2,593746 

52600.42 

' 89 

Rl.rAOPc 

?5,?.Ajn 

«5t6)'2l 

1,5I1'>P5 

4039,555 

32,20261 

2,594910 

52487,56 

65 

AU.CAOOO 

?5)l,t»9 

USl'O'ufc 

1,52S»98 

4040,662 

32.6J447 

2,5961)56 

52172,19 

66 

PS.OAonn ' 

?5-,/|.?7) 

9597.i'3o 

3.539316 

4041,751 

33,02648 

2,597184 

51654,33. 

67 

Pa.oaooa 

2555. }„1 

abOPS'n? 

3,5563>95 

4042,817 

33,43866 

2.598291 

51553,75 

68 ■ 

37,OftDPn~ 

?5i6.361 

— ab7P?'o7 

“3.577029 

4043,857 " 

‘33,85100 

2,599376 ' •• 

51210,00 

89 

flA.Oflcn.1 

2577. <1,7 

e56AO'p’4 

3, 692311 

4044,865 

34,26351 

2,600434 

50682,64 

— 90 

«9,OAono 

?5(A.07l “ " 

<1649 ®' 95 

3.635193 

4045,837 

34,67617 

2,641461 

50550,67 " 

7> 

ofl.JAono 

2579. Jj) 

a62i.9'sp 

3, 676582 

4046,764 

35,08899 

2,602452 

50213,07 

92 

91 ,r ftcflfl 

?5>(}.2<>l 

464??' 2? 

3,7369o7 

4047,636 

35.5019o 

2,603403 

49870.41 

91 

oa.Cftrftfl 

?5?<.1a6 

Ub'>67'ej 

3.A0751B 

404®, 441 

35,91496 

2,644306 

49518,64 

flq- 

9l.r(npf,— 

?*2' ,9AA 

a0757'62 

3,923228' 

4009, 145“ 

36,32811 

2,605155 

49155,41 " 

95 

94,(-ftftf)C 

?5?2, 7b6 

4(593 I'flfl 

4 . 1 13381 

4049,694 

36,74i3fl 

2,605938 

48774,98 

96 

QS.OftAnft 

2‘r?3,3fl? ■“ 

liMpo'SR 

4, 379960 

#050,026 

' 37,15448 

2,606606 

48367,01 

97 

96,r>AOftn 

25p3.Bu3 

4731 9'flt 

9.623592 

4050,172 

37,56763 

2,607071 

47927,92 

96 

pT.pftnno * 

29p«.l,0 “ 

a752A'oj ■ 

4.A24762 

4050,179 

37,98061 

2,607346 

47461,20 

99 

cR.r A(iii(i 

?5p".256 

47749' JA 

5 , 076t 4 1 

4099,974 

58.39360 

2.607492 

46969,12 

— ieo~ 

99,rA(jn(i~ 

?530.l7iA 

0797i'7T 

-5.?n J 39 

fl 0 1 

““38, 8064? 

"2,607387“ 

46447,03 ~ 

lOt 

ino.onooo 

25?3.<i?5 

431A7'9i 

«.32®83S _ 

«0SO,;00 

39.21925 

2,806640 

45936,16 


TRAJECTORY NUMBER 3. 



' ATOP 7,1 *x><CiSPh£P,C TStJICToRY OPTIhn*TION PROC»AM vtOSlWN 3,00 J5 MAY J978 

CA?PTu«r!\Y 5TiGr~I CYCUflO PA9S~~~5~ — PACE' U'l 

Pull thhptTlF Max EI.EHCV - . - - - _ 




APAO.T 

A| Pi^r- 

lP77p 

Cl 

Ln 

AH2BTG 

ESPfcF 

Cynpp 


T' 


TPp'lio? 

“S033«' 03 

1 a2370X 

*S,3»06lU9f-02 “ 

s, 207165 

3490558 ' 

1722,045 

,o p 

1 

1023'ST, 


SO 57'/ 10 

.I?565S3 

It. 52297817-02 

u, I671I9S 

3484465 

1724,331 


— “1 

J0??,S17 

3,77u8JII “ 

S0316'?) - 

9,«,nU9n|E-(l? 

(i,oo25u/bp,n2 

3.16326k 

3487819 

1724,551 

gi 

« 

1021 <JAfl 

0 , 0?A7r6 

S02'i7^n9 

n,0,6bl«7fc.02 

0,27901)99, .02 

2.055864 

3497118 

1723,105 

S 

• nPf wii^j 

II.Xl7?l.l 

S(3m'|6 

U,6?003i,7X.o? 

0,23O5oS7»-02 

1.603717 

3S09093 

1720,372 


6 

1019^ JS3 

0 , n9?'.ol 


2,9.,21 06Sk *112 

8,25iH236E-02 

1.057027 

3521970 

17|6,406 



1P!K,?«5 

■5 j ’• 1 f> J85 

" SC07P''P2 

■~.«.,05b?2E*P2 

a,233'.6h0f-02 ' 

,8981997 

3535611 - 

— 1713,163 

B 

lt>lT 2fts 

S.pTAl 16 

S1967'76 

2,3iA'l2f7b«02 

9,23<l0««2,-02 

,8536196 

3550977 

1710,795 

’Q, Pt-I 

9 

lOlt, lOP 

Y.k6li'<79 

52J|?'0| 

2,1 X«597St.H2 

0.2337oS,ie-(i2 

,810195a 

3567833 

1709.902 


10 

1Ii|J,996 

3.7P98,,tt 

S29?1 Vh 

2,o,oS7nxfc»02 

O,?199J70f.o2 

,9085209 

3586179 

1709,433 


11 

■ >f»)3,rfii) 

3.A87''t? 

S23oS'p,j ■ 


0,21565967-02 

,9107359 

3604604 

1708,097 

K § 

12 

1M?,77(| 

S.pPOSnP 

S22U '«9 

2,0pl 73nbf -02 

0,211 9H60' -02 

.9113323 

3622939 

1706,410 


13*“ 

1 01 1 -( hin 

"3.9937, >I 

“S27S9'7n 

- 2.«A709a7E,fl? 

- «,2o739R6E-02 ■ 

.9133017“ 

"3641183 ■ 

1705.168 


i« 

101C SS5 

3.v6'i"a3 

S19ii'»'78 

2,5,,2l|9ofc.ii2 

0,202b7S5r-02 

,9185163 

3659337 

1703,767 


— 15 

li7P9 iB4 

-- 

5i756'32 ”■ 

2.9s29357t-U2 

a, 19723S67-02 

,9373207 

3677429 

1702,401 


IP 

1 OOP.TOfi 

3.6?vy6 

S16I 3 0|» 

2.7(jS3l'';ftt.02 

0, 19120057-02 

,9962958 

3695475 

1700,997 


— 17 

1007, ?3fl 

3.6PS3ri 

SlOP ./28 

2,8o7'4936(.-02 

0, 18571 7t,F-0P 

1,018699 

3713472 

1699,392 

' > 

1« 

1 f 06, 1 2rt 

i. 7777x2 

m*^l 'y PC) 

2.830502 1 t-02 

0, 18063917.02 

1,027525 

3731412 

1697.510 

h-» 


I fioS, <■?« 

■3.AO761S 

51 I3P*9X 

P.PiinTSooE-na 

0,17532121-02 

1.029370 - 

3749291 

1695,321 

h-» 

20 

tOP3,o?» 

3,p6f-9flil 


2.8,|S0t('pl- .02 

0,17027107-02 

1.030691 

3767103 

1692,014 


21 

lOO? P19 “ 

3,07(.X^„ 

50776'22 

2.e503P5lF-0? 

0,U5?«9t,F-02 

1.031574 

3784844 

1689. 9BT 


22 

ICOl 7?0 

3.960?A2 

505ap'’ 1 7 

2,89017751-02 

0 , 1 h06(l3xr-O2 

1 .030732 

3802507 

1666,835 


23 

inoc.,022 

0, A J 52x1 

S13po'p, 

2.b 56381SE-02 

0,lS5672(,f -02 

1.025279 

3820U88 

1683,365 


2A 

OOO.pPfcft 

ii,,x7ftPn3 

SOI 73'oa 


0, 15120697-02 

1.008278 

3837577 

1679,596 



”98. 1''37 

in 


2* fr*i2'35'^5E-0? 

■ 0, 10706257-02 

,9606136 

"3854962 

" 1675,59a 


26 

697 . 14X(J 

ti.ftCAPyu 

09757'x9 

2.5/250301-02 

0. riiPi 1 oe-02 

,9200022 

3872234 

1671.487 


27 

99fc,?AS7 

3.9PJ2M "" 

oosio'is - 

■ 2.50031191.02 

0,13'»1675E-02 

,9?hu878 

3869396 

1667,394 


28 

99S,l7C.s 

«.0U*-25 

092M8T90 


0.15360907-02 

,9681197 

3906468 

1663,303 


~ 29 

99a.nPB9 * -• 

3.65?Pu3 

<j9977'7j " 

2,5,«3419t-02 

0,13000237-02 

,9135533 

3923425 

1659,158 


30 

oos.nfoi 

3.97|9*9 

oars?' 3s 

2,So66P07L-02 

0. 1257773,. 02 

,923359? 

3940265 

1655.001 


3 1 


■3. #037?! 

Cl M {1 4 83 a Q 

^*5ibjV37C»0? 

-0,12030057-02 - 

,8^69850 

3956fi|9 •"■ 

* 1650,831 


T? 

oon, 


0771.0' 9] 

l,S90773«t-U2 

6,(5696937-02 

.6119057 

3971741 

1646,131 


S3 

9A9,b)73 - " 

3,109372 

(.7! 9b' OR - “ 

1 .6o9«d5lf -02 

0,10933367-02 

,6289612 

3985379 

1641,661 


3« 

6PP,7T?t) 

3. 1 P 1 ”73 

U 6 P 07 ' 0|j 

2.5rtni81?l.-(,2 

0 , 11 151567-02 

.BU83697 

3996872 

)6i8.0l7 


_ 3S 

9n7,Y362 

3.621ix»- - ' 

(I66U 7 ' 06 

2,l73CiU5’<Jl.«02 

0,11027717-02 

,7991979 

4012276 

>634,781 


3B 

9Ph,^P«T 

3.ni2"f6 

ii6S8S' 09 

2, O^9667l.t-02 

0.090,37«97.02 

,8652866 

4025829 

1632,078 


3* 

985. A«a? 

■770 1 910'!: 

n b 6 ^Y u s 

y wSyizEipimo^ 

■-0,09207907.02 - 

,859903s - 

4039799 “* 

1629,(98 


38 


2 • II ^ 1) 1 fi ? 

a..'Hr,r' 7 1 

1 .Oj 1 93ui E -02 

9, 1 378Snsr-02 

,5529296 

4053692 

1628,155 


— 39 

OP3.I139? 

2,«'«77o2 

UbTlP'Tp 

• 2,Ufl6b01 L-02 

0.09090797-0? 

,7978943 

4067967 

1627,641 


no 

9e2.-ifis, 

2.073363 

U65P</3i 

2.5f,o5O02t-02 

0 ,U6506867-02 

.9199420 

4062743 

1627, 9JJ 


■ 01 

9Pl,/t3P9 

2.<j652ia 

1 ft 

2,6| 063onL-C2 

0,05806527-02 

,9372022 

4097596 

1628,389 


«? 

6A0.X7AR 

?,i,6n6«7 

lioZ?')' ?f. 

2,0o697Juf -.12 

«,u5262«u7-02 

,9018958 

4| 12290 

1628.451 



679, x??*; 

“7* 


2,'*A0jq?6L-fi2' 

“ 0,00699067-02 “ 

,P97p2U- 

-4126851 " 

" 1629,387 


an 

978 ,PfA? 

?,X00«'2n 

(I^PK«7 Ou 

2.5A7bb96k .02 

O.u3anu3b7-02 

,9333260 

4141507 

1630,023 


o5 

677,?|19 

2.x2n3>8 

«S9l,s'oi 

2,5rfl2onst.02 

0,03100SoF-02 

,9302356 

41S56S2 

1630,482 


flB 

976. ;«.9«, 

2.X67I .,3 

US6O*.' 1 p 

2 * /pht 

0,0230] 93, -u2 

,9805269 

41 b(J895 

1631,331 


07 

975.tft5l * " 

?./lI-75,S - 

0'j729'2) 

2,7aI 3M5(.f -0? 

0,01573097-02 

.9993906 

4184033 

1631. (bO 


08 

970,«SP9 

2.05i9r,3 

fl56t'('S3 

2»Bl 

0, 1'06B1?0F-02 

1.009996 

4198060 

1632.180 


* ""'q9“ 

97?;997fi 

■77jrC92VC 

~35077*33 

2,P/opl9jt-(12 

a,oo2iP73r-o2 

1.017162" 

4211948 

1632,275 


so 

97 J ,9(!35 

a.A«r“7« 

oS337'Ob 


i, 99555077, 02 

1,022913 

422S7S6 

1632,115 


51 

970,8907 

"2.6''S1i1 

'i519/'26 

2,ts6182lt-02 

5. 98913377-02 

1,02790* 

4239421 

1631,68} 


t£uectory number 3? 



A12 


“ ncp TtT 



lI'AjfCTnRV OPTinjZdTION program VERSIOm J.OO it MAY UYa 


C| CD 

“?,R7f (ifcSlF-i'?" 

J.fl?*! M 3,97b7Q07t.»(ip 

?,6(,u5A(,>ifi.ii2 3,R7073T7 f_0J 

2,()j ?ilhD0t»(2 3,'7b«DR<,iF-D? 
2,6,,DbO««F.i,2 3,«SVS077F-02 

c S.R^bOHbF -02 

“P.ST’yapor-np ■3,RuP5u»',f-o2 
2,P<;2M u*t«02 i,'«i3»u»<»r-fl2 

?,0lfl27nst-l)2 3,‘537b7n«F-P2 

3,R3ii«t3Br»<i2 
2,'5ij4")0ii?fc-02 3,R272')'»hF-02 

2,'»Al7R«4t.b2 3,R223bSDF-tJ2 
2,D7'1 1D37C-0? 3,P|7phJJF-02 

?,97’‘)270t-02 3,RS3lDbF.F-n2 
Z.97H75wt-D2 3,'?0o''lH0F-02 

2,'>pSb7(Mt-02 3.R0‘t='‘»3iiF-ft2 

I2P33E-52 3 , Rp ObA QBe -02 

2.9n«V‘>o?e-n? 3.B971 72DF-02 

"2,9i 5B«233£-72 3,D93';7bVf -02 

2,9f>;«'>int-(}2 S.rtP.RDlbTr -D2 

2. "7Aj7l7t-72 3,C(>o3t>72F-t)2 

2,9(,<;3ap7t-02 3.eFii'S23F-li2 
2, 9f,bbU'4<)r-02 3,879"S53(IF-02 

Z.’f? J9Sbt-»2 3,D7?)b7nr-02 

■ 2,9(,3'J?')JE-il2 ' 3.674l7oR‘Vr-02 
2,9hJ.i7n4t-i)2 3,h72)u?6F-o? 

^,97■57Sb5^•P^ 3,«f-9'i331F.02 

2,9*Sb2nRL-o2 3 , Ob? 1 J 02f -02 

2.9(ia2'»b0t.o2 3.ob50230t-02 

2,9F9332?k-l>2 3.»*fc2<)90Sf-02 

2,9<)A|73or-02 S.ailOHbSF-oJ 
3,Or)Ub'»27t-ii2 3,fi5i93<>b2r-n2 

3,0|/i|bCPt-i-2 3,8S7B9f)7f-02 

3. 53llb?12S'-0P 3.0*)*>79'77l -02 

3,Ot,7 77f,?t-u2 3,b'57flS>'i9r-02 

3,i)<)2b7iiut-il2 3.H?16133f-n‘2 

‘3, 1 3320?aC-0? 3,8a770a'3F-O2 ■ 

3, 1 7’=‘'h0?f .02 3 ,«o/';u2of-02 

-02 3.tt'Jb27a7F -02 
3, 3(,b i?bbf-i>2 3,«a2Pi BGr-02 
i.Opl9Sb7E-02 i,l)399S«ttF-02 

3, bs'Jl''l5l-ii2 3,«3'>?(-a3F -02 

3,fl(bsisot-02 -3,830fl59OF-02 
a , ifli-? 1 b) 2-02 3,d?Jfl2SOF-(i2 
«.bsao3l0fc-0? 3,rt1 S2459F-P2 
a.2=i'4 2135t-02 3,«21 1022f-0? 

o.ZsisotRt-oa 3,i'?o72<)ar-(V2 

a,77bl70)fc*02 3,nl2O0<>7r-O2 
‘*3.a,'.5f853t*,72— 5;83au67«>f-02 “ 
-a,7a7b993t-02 3 , d I i02b7E-02 


■”"5 PAtr^lba" 





' 

AM2B7R 

tSPFf 

DY6PP 

1'.03??72~ 

9262962 

1630,964 

t>03ST27 

02bh37b 

1629,494 

1 ,037569 

9279661 

1628,611 

J .OSbSS? 

9292619 

1626,967 

1,032507 

9305828 

1625,010 

1,03)U23 

9318705 

1622,752 

1,033776~ 

9331039 

■■ 1620,196 

037733 

939/1035 

1617,393 

1 ,0a2i0? 

9366991 

tbl«,l76 

l,0U7130 

936860? 

1610,666 

I,03ia06 

9360965 

1606,659 

1,03««29 

9392977 

1602,669 

1,005130" 

4 J0o832 

1696,151 ■ ' • 

1,033633 

991*523 

1591,267 

) .053269 

902*UU6 

1568,010 

1 ,062691 

9939397 

1562,995 

1 ,090162 

“960669 

1576,519 

1 ,03ft2ao 

9961651 

1570,267 

l.03336fi" 

9a723«0 

1563,714 ““ 

1.032957 

9962936 

1556,661 

1,033)26 

9993336 

1599,772 

1.031366 

“503632 

15“2,39t 

1 .02Bias 

9513619 

153U.T44 

1,021765 

9523289 

1526,691 

1,011991 

9532832 ~ '' 

1518,709 

1.006636 

9592196 

ISIO.169 

1 .oos^so 

9561228 

1501.842 

1,003583 

“560076 

1493. 115 

,9970(196 

“598682 

la8“,25b 

.99U1766 

9577091 

1975,220 

.0908100 ■ 

95o5m« "■ 

l“66,6«2 - 

.9878261 

“593003 

1956,711 

.9852037 

9600728 

1““7,361 

.9806703 

“608931 

1437,96ft 

.9ft715«0 

“MbUt 

l“28,b08 “ *- 

,991 786)1 

“623767 

1919,219 

,9978989“ 

“655395 - ' 

■ 1409, ftDb 

1,006508 

96i/)9<73 

1900,355 

1,01533ft 

“6«b5b0 

1390,695 

1.02912a 

966a(>Q9 

1361.252 

1 ,060529 

“661697' 

1371,541 

1 ,08b7«3 

“669079 

1361,660 

t. 152962 

“676560 

1351,521 *~ 

1.2BI058 

“689091 

13“0,971 

1.367117 

“691660 

1329,734 • ' 

1.296617 

4699126 

1317,639 

l.?36a03 

“706U29 

1304,870 

1,369002 

“713702 

1291,512 

,9862671” 

*9720689 “ 

" 1277,435 

1,179761 

“725707 

I2bl,567 


NUMBER 3 



o ^ 
oS . 
© 


> 

►-* 

w 


-t- 

? 

3 

0 

' s ■ 

6 
T ■ 

« 

- - <» 

10 

-- n - 

j? 

-- li 
la 

- IS 
l» 
-17 
1« 

|0 

?0 

<>! 

- ?3 
?« 

?b- 

- ?« 

10 

ll - 

3 a 

— 35>.. 
3 «> 

_. p- 
• 3 c 

JQ - 

an 

. . a 1 — 
a? 
-aj- 
au 

■ uS- 
ac 
-a7 • 
ao 

-ao- 
SO 
Sl- 




4 TOP j,i 

-r A ir * IS, a 7 

— 

!*TA!»r - 1 

-liin 

VT •!. l 7 ATtnM 

rn t'ltihCY — 

■■ 

Vr 77 f 

«C.C 7 r 

- - Ir' - « - s.- 

pSf .r"ftn 

—• '.(•'t.t'nro 

I . ( *' c 0 C 1 

? '«, 7 > <0 

( < 1 . 6,73 

? , ' "Ml n 1 — ■ 

-‘• 5 P*. 1 - 7 S - 

•■ “ « 72 , 2 ^!l 6 

1 , ' 1 ft •> 0 0 

5 *-a. 5'-|0 

,|'I 7 , /^Sj 

a , ' inACA ^ — 


J 20 ,J ?18 ■“ 

1 ,(,i aOiU, 

'.? 7 , 111 .® 

«ii 6 .hc,S 3 

, . f i-CftT 

C-l ,a 5 / 1 

-- !. 76 , 77/6 • ' 

7 6 ft 

iSc.Alftft 

, 7 j> 75 

H 1 ft « ^ 

•■J«,> 7:9 

"bb.anSft 

a,' . ftC )r 

Si 1 ,r 1 1 9 

S->S, 5 „jv 

J ^ fi f PJ 

— Sip./i 1 '. 

M 7 . Hu (/ft 

11 , b^. r, 

( 2 p. 1 i I u 

7 ('/. 6 i >56 

1 ,i -oftltfi 

' 

C'jS.HtCH - 

• 3.1 n'( f 

- 7 7 , a,-( 6 

1 1 7 , . , 90 

1 1 ,' 1^6 ft ft — 


* "*■ 

1 s . ' i <0 

Vlt.'l'p'l 

175 . .p ?8 

In, f^r*f r 

Tl-O.f.’OI 

— — pf 7 1 , ftn 7 

1 7 , ' 0 ( ( a 

71 ft. 1 'Hi 

? 11,.,,..3 

» t •* , »r 7 * ft •) • — 

' I ' 9 . (- 7 s? 

?-' 7 n, 7 ‘ip 

t ' , 7 ft' 

- 1 j. >< ( 

519] ,^?6 

i* , ftfr 

- I 3 - 

is'ii.iiih - 

?’. ftCCft 

5 1 / ' 

/►‘ft'-', ^07 


" >ft.fti-|( 

- - (iH? 1 ,A(lft 

? C , ■ ft ft ft 

'■Hr. aS 

OS', t , .]59 

■? ■ . ••cSftii • 1 - — 

— sIt ,? 7 xS ' • 

I 2 <'i ,»65 

? 5 * V 0 

''Sj.-Ji tH 

ft >3 1 . 1?9 

» » ftiVOit .v* 

''tS.rifH 

“• ,,12 - ■ 

27 .- clCf, 

Ht.ll »“ 

H 5 f S. rft 5 

c I"-) 

— 'i 9 n-,ap 9 'i 



P *fti‘ftn 

1 ’<. l.-l? 

'"' 5 u.„H 2 

n -''0 ^ - ” 

i''i?. 7 ftS •• 

Ii '7 57 ' 3 o 

11 . ic(“M 

1 c 7 1 . 7 1 « 

I 1 12 

• 1 H, ‘Cl.ftft 

— 1 "? 9 , IsS - - 

— i 25 sH' 2 l - - 

^ 5 , lo.ftft 

1 i'H 9 .hj 9 

1 32 ,s-'ft 9 

1 - 1 . OftCftl 

- 1 ' 35 .Ha - 

— 1 s’ln 1 ^ 1 5 

53 , iil.'.l.-. 

I 119 .V 5 

I '1 I'jft' 93 


I MabJUW ■ L>n • ur I I ri I I I u*i 




CTCLC JO - 


PASS 


p*cc“ m 




C*M70 

V1/7F 

■ 0 . 

1 776, ni6 

-3.()1CH/« 

1610.3*3 

“0 , 1 1 s3((9 • 

1103,71} 

“a.(i)()6i,A 

1901,602 

*3.000655 

1917,7*1 

•1.209937 

1953.320 

,c?53759 

|9p/,ec? 

3.51S273 

20?u,9P / 

e, ftf)S5(iu 

2''l2,b5b 

8,75ft|?3 

2x82,263 

11 ,ftlH95 

/•’199,161 

I'l ;3/9? 

21 33.764 

17,M096 " 

• 2153. 9)a 

7". ''(Cl 6 

?1 73,909 

H3PC1ICU 

2193.30a 


2e09.X62 


- 3a, 1 aOAit 

- la , VM'An — 

li./niMo 

-c *,( »uiif — 
<11 , t Iil'iio 

• a< ^ a A A 

1 1. "M>nn 

-•la j ' AiiOit- 

«S , an^ltin 

'la,‘>u<,Ai) - 

il ? , 0 n a 0 ^ 

■ # ' fM'OA-— 

(i«, i AOi'A 

- SO,Aa(;AA — 


~1 

1 "3a,»1 0 
• “1 A, ►•;•<— 
I Ta, t pr- 

- — * ' 3 a ,S^t» 

I V3?. I .»? 
— I 'po.^xn- 

I- ?S_7<; I 

— 1 

I'M‘'.1A1 

1 'jo.SaS 

1 ">1 1 ,AoJ 

lAn7,C3't — 

1 •'Cl. a, 7 
- 0-'o7T7p7- ■ 


I so # Ha 
■ J / S I'O 
1h3><o'32 

- lOPa-i-'fta 

• ?iXS3'Sl-- 

?ir I?' Of 

? i an 

- ?a,>SH'fii 

~/>S7c‘j' ^5 
;oS1"'s<5 

■?7pC?'77 


3o^<./)^a 
ii^print) 
3 ' 3 'siasa 
3/ h77(*s • 
30_sar „7 
«l ,'st 1 ( 1 <I 
uJ 7aps3 
as[si‘>m, - 

- 

«<l OC7Hh 

1 /J g M ^ 

ii, 130/1 - 
S3 «M?7 
ba'7?3a-( - 

Sb 377 Ho 

*is[orjh/3“" 

bb «SH| fl * 
bs^AoOi') - 
b?' Prilt'S 
b‘';72bbO •• 
b'l' u'iSal 
SS'scOlQ 
bS^hPSlo 
bb baOnO — 
b’»'()b'<i,^ 
ba HnpvO - 

bil’caoap . 

«o' ls£79 

/'=>/?— 
a« bl 1 1,3 
a9,0V7e? 


^^36.f.7V 
?«'a7,b?ft 
' P<fb7.ai2 
?2hb,«c0 
?<!7i», 309 
?t>7 7,3IH - 
?«?ai ,3?b 
?!»««, 000 
Pt'Pb.lOl 
■ Pcco.oOu- 
?^«/,10<l 
'• ?«iR6.o<'2 

2<Jaa,6)ft 

--pioa.oso 

Pf’so.scb 
?27».a?2 
?21b,Saa 
?i'72,obT- 
?2bV,t>oa 
?<;bo,371 
22si, 135 
■ ■ ?P7fe.21<l 
?<;po,6cj 
- ?P7b,237 

PdTb.tiOb 

•■•paTi.osa - 

?-i73. 1?2 
?2b0. 759 ■ 
?P9 /, ) Pa 
?1|3,7'J9- 

?3| 9,051 
?3|0,b26 
?3|«, 13b 
2317,027 


B077\ 

— 

a, < 93 nS*»ot .(,2 

9,33027^27.-02' 
. lao) 3Sfl 
,210b<ia? .- 

,?7«(i37s 
,3511103 — 

,a? 09 i«? 

,51301 30 
,60?f-31 1 
,20C?b2<> ■ - 

.7030230 

■ ,PO<j|b9g — 
,997070? 
1.101505 
1.211305 

■I,3?(1A15 

I, 031059 
1.5a?3nb — 

I,(>53c 75 
1,755526 
1 .67n03u 

I. 927617 

2,007iilo 

2.201.061 

2, 5135^0 

■ ?.itl“5«7 

2.520305 

2,627773 

?. 729669 

2.8l»|9<r 

2.92903(1 
3.02/IJ57 - -• 
3.120193 

■ 3 .? 19 R(t? 

i. 31 'i 5 b? 

3,'i07o5a 

3 , b1Mi6nO 

• 3.503250 

J. hOOOOo 

■ $,7«7uO<i 

3 .R» 3 'il 5 

--3.079020 

0.071M09 

0,170521 

0,27(1665 

0.375(10? 

o.a«3«2fl 

-0.592576 

0.701725 
O.fll l?Ut 


AHACH 
' .2203112 
,?5b030j 

,2870309 
,3107123 
,3518061 
,3833580 
,a|07(ij3 
,0005670 
,0702979 
,5030255 
,5316103 
,5569061 
,5850008 
,01 1 1155 
,6362601 
,6609687 
,6853078 
,7(192573 
.7326872 
, 7556063 
,7780105 
, 7997991 
,6206903 
, 8 11 Ox 08 7 
-.8590510 • 
,H7e03o3 

,80253x7 

,0072930 

,9205307 

,9322306 

-.9025936 

,9519350 

,9602159 
,96?0o38 
“,9736813 
,9769328 
,9835819- 
,9869260 
••,9901151 - 
,9929)57 
■ ,9907197 
,9958316 
• ,9965630 : 
,9905923 
,9961607 
,9959152 
,9757662 
,9956057 
-,9950973- 
,99013?3 
.9927920 - 


TRAJECTORY NUMBER 4. 


AKASP) 

“ 08705,86 
09550,06 

30002.60 

31266.61 

52126.20 

32961.10 

50053.81 
55050.59 

56702.72 

57967.61 

39000.70 
60071 , 05 
60953,00 
62030,19 

63062.51 

60707.31 

65891.11 

66886.52 

67720.81 

68390.04 

68698.21 
69227,53 

68589.05 

67799.09 
66870,33 

63803.68 

■ 60609,36 
63203,23 

61709.90 
60191,97 

39008.10 

37631.62 

36623.32 
55382,76 

50111.73 
32811,88 
31083,37 

30127.71 

08771.05 

07035.91 
06063,61- 
00686,8! 
03007,26“ 
02188,42 

00929.68 
39706,17 

38520.72 
37378,79 

' 36227,69 
35073,08 

■ 33920,05 

,.x.~ 



At.n Ijl *T «'1«5PMFHtC TRAJtCrnSY OPIIKIZATION PMOOOAM vCRSION 3,00 J5 H*r HTJ 



— 

— — c''*r r«'-in? 

— — “ 

OTfnf 1 • 

rrctE 

JO ■ 

M, Mf - 

PASS” 2 

* PACE' 172 — 


' 

— 

- p’,.n 

HT» H T7'Tl71b 

ro t ••» Of.y “ 

4 

. 

■ 4 

— - “• • *' — ',-••.^4. 

' w « 11 . . 1 ^- m 




1 ? I 

7r77P 

‘•1', 7r 

r,,('7'> 


V1777 

HI.77H 

1MACH 

AltASn 


— *)? 

— — 

-■ 00 .. i<n,P — p-cpc' «9- 

u 7' IV'ipb • 


2117.901 

0,921154 

,9910678 

32776,69 


bJ 

. 'noun 

«>lt . ij ' ?P 

?x7sr 7i 

'iS OiPbl 


?J?7.P77 

5.032406 

,9192197 

31653,05 

wiB ■ 

' b*» 

- C t, . Vl-'ft 



Al Fibt'fl 


?iOl,PO« 

1.l't7S2j 

,9576365 

30583,17 


51 

«;7i , 


5‘M l 

‘2, till 11 


?i«7,109 

5,2661121 

,9162196 

29597,29 

0 ^ - 

bt 

- 

" C7,-,.1J( 7? 

--— T(. 7h<»f ^7 

■ ill^7>'lPiJ1 

• 

2i«0,P22 

5,3i5n9l ■ 

,9*46403 

28796,86 “* ~ 


57 

«. 1 , ■• A '1 0 fl 

9 7 I ,f 1 Jp 

M'MS'll 

o) PS«?« 


?i«9.ao7 

5.505610 

,9«290l9 

26006.80 

5P 

' - S7,’Mr77 — 

of,7.?'»P1 - 

— 32'. a' !'0 

■ aO 7hlJ9 

' ■• 

2S50.11O 

5,62i.77o 

,9/1101)35 

27227,64 " 

5b 

«; S ^ '‘h 

O'j^, l.lpl 

57 

39 «S}|1 


2ibl ,2110 

5 . 707115 

,9769732 

28461,21 

Q. n3 

60 

^ -7 , *1 1 n '1 f 

"If , r.S;if. 

t s ? 1 u ' 0 '( 

}<1 


?312,ine 

5.669061 

,9701179 

2570B,v» ' 


hi 

A * wi'iiO 

'’‘■t. ?'■■«<( 

3i“o7'7i 

3 a 1 7 7( 9 


2112,717 

1,99?roj 

,9741510 

24969,20 


- f? 

»’»1» If 

- O'., 1 if" 

»j'i If' An 

Ah'qo7f>? 

‘ " 

2111*. 717 

6,116740 

,9722744 

24210,76 


pi 

'At 


Jb > P'?i 

ibPPl'jl 


2ibi.711 

6,2«2«20 

,9702627 

23570,71 


6» 


0 1 9 , 0 9 7 1 , 

■«ij,J'/7n 

5<l 6ft7^7 


Pib-i.JSl 

6,369172 

,9hft3057 “■ 

22909,95 . '■ 

e5 

»* 1 * f ft 

9 In . flKSf 

'^h^ r i/p.f. 

i7 o70Pl 


2160, (>9ti 

6.407060 

,966?66b 

22264,48 


— -th 

*»s,''A''nn 

" "ti .» ■’|9 

Itl/l^ai 

IP.pVfPS 


2 165.606 

" ■ 6.625741 

,9623233 

21654,10 ' 


fc7 

H*l, ll 

«?7 .sr ( ' 

77 >}'' Ah 



2366, aoj 

6,754162 

,9180873 

21056.52 


hh 

f. f , j ,■' P '' n ' 

02-l.'i'7'f 

S/b'-i'af- 

Jl |05'7? 


2367,126 

6,113947 ~ 

,9139021 

20483,93 

*■ 

hb 

, 7 ',' *!<"/• 

ola.fO?'. 

5'i‘i 5'l' 0 1 

i,l ?97^9 


2ihi'*^^0 

7,01 015* 

,9499695 

19930,79 


7v 

- P >.< A 19'' 

”• '» 1 f; . ( ■* T >i ' 

— 5f'>-'|'7l 

... . P9 p?t(i« 


?16 7, 110 a 

- - 7,iao«l(i 

^9ahfjQtft — 

19396,17 


71 

7 

01p,P''fc| 

^ ^t> n A 



2169,601 

7.276053 

,9402679 

11683,64 


- 71 

— T| .'.'A. -'f 

— 9 0 C , 1 ' 7 rt 

- V77r7^77 

^7,91i<-P 


?i7u,2?a 

7,'U 769ft 

,9385710 

18387,03 '■ 


7? 

M 

■ni;. I '•(,9 

79 it-y'r.i 

?7, 1 7031 


217i',3T"! 

7 , 530*22 

,9549339 

17907,76 

> 

7„ 

7 ^* - 

- "^l - 

- aii'/'/li 

* ^ 0 ^ a i 7 '1 ? 


2170,09/ 

' ■ 7,67227 1 - 

,9313757 

17460,59 


7b 

7 i* J^AAi 

n‘3p,7ni0 

t. I"’' 7i 

Pb ^fillOh 


21 70,61fl 

7.10504? 

,9279853 

17107,06 


— 7fc 

- "YS.' H'l'" — - 

T7r, 7 ■ 

' P't'l7,'»''l7 

' 2U PP079 

■ 

2371.27? 

' 7.936297 

,9247734 

16746,69 * ■ 


7! 

7i, /I''"' 

P®; . 5®1.® 

rt| 70 i'dl 

?«' JiliSi 


2371.662 

1,071 «70 

,9217324 

16404,70 


-— 7P 

77,00 'I,* - 

' Aid. 'As; 

'. 1 7 > 1 ^ 1 1 

- '■ iJ.PP'lOl 

^ - 

2372, .77J 

6. 205151 

,9166932 

16075,59 - ' “ 


70 

7A , Vf* 

aa^.-'* j 1 

iff>A io 1 fl 

?P Jlou^ 


2373.292 

6.300310 

,9162954 

15762,22 


- 6P 


“ i‘a.j.77»l 

c,*i77^9H 

2t.iii2n 

- 

2374, nil 

- ' • 0,475?hft — 

,9139554 

15464,90 

• 

ei 

* 

'V*;.7 ''r.1 

/ 11 1 

20 . M /177 


2775,776 

e,h! t>h9s 

,‘7) 19003 

15183,69 


— pp 

^ ^ t — *■ 

— a*i . 1 ' >? 

-- «<<‘*so'n 

I‘>.f77sa 

' 

2177 . lie 

' ” *.746693 

,9101582 ■ “■ 

14919,70 


ej 

P. .‘“J •'■( 

P/' , / 7/,0 


|a,hPji7 


2770, 127 

6,11 Vi 73 

,9066447 

14670,17 


- *• h*i 


a 7 f . J '1 7 P 


' - Ifl,l7/'P? 


?379.a07 

9.02IJ05S ■ ■ 

,907312b 

14432,55 


•6S 


s77.?('s1 

«<*• tT^Oh 

1 7 ao99^ 


? , <jhh 

9.1172*0 

,'’0*2135 

14207,40 


— to 


!'7„, N?1 

ri'Kino' nj 

Ih, 7ifb70 


2112,1/22 


,9053604 

13994,80 — * 


P7 

»0« ''AAOf 

**a6 

uo «(,i/ 7n 

lb,h?J7« 


2111,975 

9,433041 

,9041472 

13746,60 


pt< 


— • 77e,f'Pi0 

f0P7>''7? 

- I'i 0<-S7; 

• 

?3«6, 19D 

9,571777 

,9047060 ■" 

13614,43 ”• 


8« 

»f .''OYPt! 

P7^., 9,.? 


lS.91'051 


2188,726 

9,711071 

,9049398 

13447,69 


> ttd 

- - MV*V-H'0<V - 

•• 77,i,?fcc» 

■' — oxo-'p'rij 

l?.‘'f<l7«) 


2191,650 

9.111020 

,9056668 

13299,26 - - 


RJ 

60, A<> 

f77,“7of> 

'iS1(-3'>>7 

n.hi'bjj 


2195.027 

9,991776 

,9069323 

13202,48 




— — - o,',0/. »rt(' 

r'7o.77j-» • - 

< mUSU^K? 

) iP^hJ /■3)j 


2799,02b 

- - 10,1 5351 -- • 

,9087871 

13124,53 



op.f oon-. 

! 1V) 


RfSltHoO 


2403,725 

10,27570 

,9112231 

13064,60 


Q4 

— -'Pl.OnOoo- 

— 1Pv,P77*' • ' 

- 0 •- n>3Htir 1 jf 

- h, 7011111 

* 

' 2906,415 

10,41903 

,9142606 

13022,77 


91 


pf'r.n'pi 

<i57i h'nj 

7,1 PbOoa 


2M1.125 

10.16333 

,917.936,8 

12999,95 


— 9p 


- P9P.7P7P * 

<|1rtnp(T5 

•• 


?4| 8,963 

• 10,70161 

, '<222290 

12995,66 


97 

Of , JOt'O/l 

HbF.Sbo'’ 

iibOsn' 75 

1,01 IHIB 


2424. H12 

10,*5«99 

,9271586 

13010,13 


HP 

0 7, An A If, ** 

•• tf Cp.pl' nO ■ 


i,07'l60l 

•** 

?“3u,92b 

- '"J 1,00235 

,9326635 

13042,49 


99 

V", 

blp.?' 7 I 

Of/iiVh^ 

f .I'l'JllJ 


2437.577 

ll.lboia 

,93*7152 

13091,31 


—jot 

— — — 04 , If no yt- — •' 

— 9t c, 1 7 qC 

(.D'lJ't/j 

l,pb19/7 


2404,216 

* n, 300«6 “■ * 

,9053537 — • 

13157,75 


101 

l»r'.On''p(i 

V?p. 1 1'Ol 

PM il' Ph 

,9l'/ilH9 


2451,160 

Jl. 45129 

,9525175 

13240,39 


• — 10? 

1 1 ' ,rvnO ~' ' 

“ ■ '72r;ji7'5>> - 

«alP?^7b 

■ ••1,‘lri2«5,i7t 

-U2 

2418,919 

— • 11,60533 ' 

,9602303 

13339,76 






TRAJECTORY NUMBER 4. 





iTl' ATf'r’SPMtRjC TKiJtLTOPY OPIIPIZATION PfiOGRAM'vEflSiON'J.OO" tS HA1TH72 




- 103 -- 

iCa 

-- job--- 

- -107 - - 

jOft 

— lf,V - 

ISO 

— in - 
n? 

- 113 - - 

u« 


~ - AT.T Jt! *Tf ''tf TK4JU70HY UM Il'UATIOH PR0GK4“ VtBSlON 3,00 15 H*V J072 

'ff&F ?TM.( I -- “ erne JO” — P*S8“ 2~ —PACE ITJ 

»■( FI . Tf r. 174T Jni- TP I."' *'<>7 - — - ■ - ■ - - ... - , 



- 

— - « 


1 1' r 

'r^7* 

I'lii 7» 

6fi in 

ti'P.pt'n ■ 

pij.i. 'iR - 

(I p I .< <1 ' .1 


11 3,M>01 


Uhl K.'7f, 

-1 ,H7707« 

if'.npno 

"'■/•.CrPsl' 


■f',7'>At,|)( 

1 1 n‘ilj 1 

</'•/ ,3''l ? 

IIP ► J K ^ 


1 1 ’P, r 1 (>n ■ • 

AJ 

OS'*»i f^Sh 


^ » 7 « 


h't 

•b,SSP/’6(< 

1 “ 


'iS/Slv^PO • ■ 

“P.HlOl'B? 

1 t'f , PI pt 


ii'7fiu' iin 


1 ' I'.rpon 

IRiH.Pt"* 

U5 JpP' 1 7 

•9, 

1 ^ 1 *i 

l‘-t' .7 1-* 

il‘’ 1 >n' 7i 

-J1 ipt-nj 

1 1 1 , p { *< p 

I' 3* . 'P" 
If Xl. fp« 


-ii.stauj 

t : <“»i> 

7S 

•1 1 i*?l>3 

lll.pPSS 

lfX,».P7i 



-n.-bosan 


V I77f 

P677X 

*'*ACh 

AhASF I 

p'lhP.Bfl? 

■ U.TbabA 

,9fcft«bl3 

-- 13655, 65 

?a7'j,n?0 

11.91119 

,977l»SS 

13567,53 

P»A3.56S 

17.P6T10 

,9P6«U2 

13735,76" 

?a9e!,9j7 

IJ.i'r’UUfi 

,99b| 320 

13900,62 

pbOl ,009 

I?.3h3l9 

l,Q<U.S3*> 

1«125,96 — 

2b( 1 .f'Ab 

12,51.137 

1,017096 

10901,21 

^529,f"il 

• 1?,7(.5PB 

1.020251 

UTOO,67 “ 


1?,PpA2<( 

1,039969 

15027,03 

Jb«0, 159 

- " n.OJPTA 

l.05?26«> 

— 15385,62“ 

?b«l: 

J3, 1 »R“<i 

1,063727 

15601,97 

?b«a,f<Ab 

J3,l9aPa 

J, 065727 

■ 15601, MT 

abib.sPb 

IS.nBao 

1,065727 

15601,9? 

?5s9,629 

13,?l?03 

1,066938 

1581'»,96 — 


> 

W1 * 




trajector y number 4. 


... *Ti'OiP»’f»TC.‘-TR4 JtCTOBT •npTruirjTION pVoGBAm VEPSIOFTT^no" MlVtOT?— 



• • til f,3f»rnjr IhAJLCTcRT ClPM^'I^ATInH PPI)6R*« VtPsTnN'3,00 ‘IS H*V 1972 


r 



-•foir-farioT 



"STOtJf 1- - • - 

— CTCCF JO 

p *88 ■ 2 

PACE 

170- 

' 


— 

fliru 

ti ti.i 7 i 7 Jr>p Tr> 

C'.l Hp7 •' • ■ • 

- 

' - 




. . ............. .9 

f 






^ ..... 

- — 

, 


— 

, 

(b 


'■'•'IS 

7 i i‘..r 


irvfp 

Cl 

to 

*7pZH76 

tSPEF 


OYSPP 



•*) 1 7v' non " — 


• •' 

•a 1 loo’ IS ■• • 


2‘,r?JS37or-n2’ 

■i, 3938800 

17321, 95- 


73,19606 


? 

1 r/!:, isi 



i( W S' 7 ^ 1 ^ 

. Ja'bOOil 

3,l07oi‘»0f-02 

• , 009212? 

81330,59 


91.98119 

0 

' . 5 

•1 i7i- 2JP -- - 


... 


, JX71V.7) 

3,9?1 9t>9ar-n2 

•,PJ700?« 

“ 00503,06 


120,M33~' ■ 


(1 

n 7j'ai 1 

• .?' a'-dO 


It xj'.j'o? 

. J7b.J7',J 

j.upisovuf .PS 

• ,0e7i i2is 

77699,28 


l«6,96J9 


5 ■•• • 

1 1 ■ — 

7.,'"<7< t'l’ 

' 

a.'l lb' tv 

, S7'"J<23 

J.-pobyopr-o? 

• 1.10PP2U •*■ 

90819, ?2 


l8o,8l9l ■ " 

0 

t\ 

1 17) »i r 

J,7t iP^«7 


i' 

« ^kS' i«*7 ^ 

3.2909S3PF-02 

-t, 1J900U 

101109,5 


211,8066 


. _ 7 — 

ll/t.oor 


— 

;,._,7<l'»f 99 • - 

, JxOnP'lS 

3.0T2170PP-02 

.J,'lb7ft|0 

119715,8 


' 250,1801 


R 

• 7 IJ 

7,p'‘">> S" 


u /,|.I?'07 

, Jpb'<,-* >J 

2,773n7bbb-l>2 


130135,3 


208,3168 

w 

* q 

■1 To-'^TTa ■• '• ■“ 


— - 

■jt 1 ml' «7 

,2')ft7 3?S 

?./3'iaiM7i-02 

-t ,<’0?hS/| 

181713,5 


327,6751 


1" 

1 1 c ^ 7**t* 

i?’ Il-B-* 


u V r S ^ S 5 

,P7{.b070 

2.S727i,31F-(‘2 

-1,7397U9 

1 71873,3 


308,2200 


* -11 


-js' j; r'P<’ 

• 

b" 1 7 t '‘<a 

,27Jo“dO 

2,b607iiU7F«n2 

-1,9Si(A9<; • 

195851.7 

... . 

009,0876 

r 

i? 

1 1 1*' 7iitj 



S 1 

, ? 75 1 b 

2,Jb9PlP7f-02 

-l,8.3«u5(i 

218601, S 


109,9160 


“ ~ - - 

1 1 rn f>'»^ ’ 

1 rn 

— 

<,i nb'nj • ■ 

,?pb7oi.1 


-t,9P5a03 ~ 

• 212906,3 


190,1010' " ' 



1 1 fc j 

fff> '»# AO#* 



.Pf.pdauf 

?,l909bl9F-f>2 

-l.tbUlOO 

268860 , 1 


550,1877 


— j>. - ■ 


7b'7t,P3) 

•• 

b i'pi-u' 1 3 

,2ft<-.n2S 

?, 1 SSbO'iPF -02 

-l,9bO02« 

• 295775,0 


869.3589 -• ■ 


i*> 

t • o < o‘to 

t(.07". 


b9;7>/i3 

,t7P2Sr,9 

S,l|('«S?''f-02 

«J ,078'IF? 

32 ioia ,6 


607,7216 


. j7 .. 


I •' 9,(h 


'.orb./ J 4 

.lt.?J09», 

2,n^whUh7F-0? 

-l,8?3H9p ' 

385113.6 


618.J821 

0 

tP 




23 

, I',l‘'hlt3 

2,u2bbS7/iF-P2 

-l,0Ol7bS 

JB70h1,5 


681,1126 


l«f 

■»ibr,wl2 — ~ 

— %n 

• - 

K/h)t''(i3 

. ItiP'.’JJO 

2.0?iiQ4inf,F^C?. 

-J.86PPS? — 

- 120397,6 

- 

715,9796 


?n 

1 

“#»Sri*s 


b», ) e, x'2B 

, 1 X1.H07B 

1 ,98938177 -op 

-l,70b9(.A 

158033,7 


7U6,8103 

0 

‘ il 


.Jii'’ «rv f s 


bpbop'xx 

,ipOj7')J 

1 , 9711PI9F.PS 

-1.73102a — 


—* . 

778,677! ■ 


«? 

1 ' S • Sr 

Ml' • ■•■(lO 


b ‘t jr.' 77 

. lpJ2797 

1 ,9p72nP7F-n2 

-).7Sl)7J0 

5P7071.0 


606,6532 


— 

- 1 'b^OoP 



b' ebl'^? 

, 1 lOfboa 

1 ,V57?l'>aF-0S 

-1.702333 

505101.6 


631,0716 ■' 

0 

« <• 

i!b2,,-'-=. . 

f» *• ^ \ 


bv, ,’P 97 

,J{t767S 

1 ,9ao7?7br.pp 

-1.01 IPb9 

O0?9l) ,1 


8bl,86'79 


—'•■'-25 “ ■'*’ 

itbi- o?7 

to'-',ei J 

- 

S< b,»9' 70" 

. 1.1 1, OOPS 

1 ,'tub07huE-P2 

•I.SbPooo ” 

010802,7 

.. . 

666,0636 


ib 

1!«9' 7B? 

■'r*^oc 


'tb‘'00'7(> 

S.opPP-PPSt-jS 

l.vbPI Jl6r-02 

-l.5179<s 

078582,6 


660.1211 

0 

■ ... . — 

-<)UI OBv 

t,’lf ^r.OijX 

, 

■ ‘..•Pib'f,!} 

t,0,LL,S't7b‘-.('P 

1 ,9h2S99nF-(i2 

-l.J7mo ■ 

718978.0 


668,8725 


2f 

1 ) 

•1 

s 

V 

"T> 


b$p-7/i'l2 

0, 1,-.?7J| JS -d? 

2,P302pb8F-np 

-l,30a7<29 

782612.5 


892,5663 


— 29 • 

1 1 Jp,a7}> 

--.r /n„7 

— 

S2b.7S'«2 

7,9|,ouPbat «(/2 

2,1 n0b29t-n? 

-1.270505 

766765.9 


892,2596 

c 

JO 

ll-b^'iiu . 

SO,7/?«i 


bl 1 lo'.l,) 

7 1 ’(|79(-«Sb«ii? 

2.J9«7 7.3PF-PS. 

-l.KPnJh 

823692.0 


687,7169 


3) - - 

•It " -** 

• A37of 

• 

\’)P< h'7j - 

P, 7r«a XlQt .lip 

2.P7fU3'l7f-P2 

-1 .091 ioo 

' 887606,1 

• M 

879.7131'" ■ 


J2 

1 ) -Ja, 

9 l' 


d«i.,'b'r.3 

0,0 3 = 3<iiiPfit? 

?, jbSbl HOF-na 

-l,(’?7 99o 

890911,6 


869,0012 


- JJ- - 

l"JC J9< -- 

«-«'l7‘^.W 

- * 

d'j'iXp'l'J 

o,p3l223tr-t,? 

2,ib20373r-02 

-,9F?o3oa •■• 

• 923101,7 


685,7536 ■ •“ 


J« 


t,'/ t~i3 itl 


i. ;bf 9 ' III, 


2,b377/07P-02 

•,0261119. 

981998,8 


610,1921 


- --3S — 

ir'O.o'i • - 



>if< <?'«(, 

Spbo Jhi("Ot«l)S 

2,9l2a3fi?F-('P 

-.8890273 ” 

• 985722,6 


822,6565 


'* JO 

1 

Vf xO 


abb/b'op 

b, l».99Pint-ii? 

S,n"lb7bi|F-0? 

-.P0Ofl9l5 

1015586 


801,1673 


37 

" 1 7 *',rS? 

-•,7'axtid 

' 

■vftbin' I'b • 

b, 1 7 1 iiilnpt -t ,2 

2,/mJ277UF-0d 

-,7610077 ■ ■ 

• '*1011581 

. 

782,8752* ~ 


je 

» ) 57,7«o 

>,7'9.j7a9 


/ijjia'ori 

0,93P3|b1t»il? 

P, 7Pob8|(,F-02 

-,71 ?oa9(i 

1072720 


761,1188 


J9 . 

1 1 i<> v?» - -- 


— 

^’>.v fb -e? 

2,9SJ'JB)9r-P2 

,5031132 

' 1100178 

“■* * 

719,3597 =■ 


<*0 

1 \ J','9c; 

7,o7l 


M2‘0^ hb 

a,b»7lMJ/Bt»ii? 

2,07F'7b'iJF-02 

-,03Ji;865 

1127100 


7J7,9100 


— 

1 J "^b ?BH 

— ♦» s ^ »i •> 5 1 1 


ucipyp'bi — , 

<>,57pS''7«i;*>i? 

SifOrtOoPOF-Od 

-.0l?«i3j ■ 

U5P779 

- 

695,8256 ■■■- " 

w 

*■ U? 

1 1 ,*P SOS 



3‘<9ib' 30 

0,Uf,ii2op7l »u? 

2,'M 3SiinbF-P2 

-.5801332 

n 77667 


672,7265 


- - Ul - ■ 

»• tas 

cs'.l-Xftd 

— - ' 

X / 03 b'. ( ^ 

O.'talOoOjf «Cp 

2,92u82«3r-n? 

-, 55971 Urt — 

"1 20 1870 

. . 

619,8095" ■’■" ■ ■' 


titi 

1 1 Vj'rn;, 

bb's'.'-.iiJ 



o,b(,ipasit-i-s 

2,9)9(M)'i7f .(,p 

",5556819 

1225160 


626,9582 

(A 

'* - <i5 - 

- 1 > .*p,2P7 — 

9 

- 


2,V0B98b7E-P2 

,5101058 ‘ " 

1218572 


601,6356 



1 t Jl,*.9f 

1 ?77h 


Xi;'.|7')j -0, l'3PitO», 1 H.oP 

2.''0bSJ83t -CS 

,5221250 

1271007 


8fll,8J52- 


- ' <#7 • 

l)30,»MS~ - 

~ .1 « pO 

' * 

tJOpS'bs -O.biOiabU-ue 

2.90329SSF-02 

,5«93?2s 

— 1292837 

* 

• 863,7718 

0 


1 1 Jl ,?0’ 

av'». 7.J)9 


.3 3«.3o'7l 

o,bjOU9st.-n? 

2,90998)17,-02 

-, 18301170 

1311091 


515,1812 


0<» 

-tiP'-'pf-. --- 

• t uhft/> 


-3?1«7'73- 

«,b7H>)« /Kt-U? 

2,90J9P82E-02 

-.17P2PJ2 ■ " 

“•* 1331670 


526,6979"'‘ 


50 

t I?*-,! 09 

i.-’'77»’7l 


.JM 7j'bh 

a,3A'99'>5C,.it? 

S,o9?2o79F-0S 

-,1370009 

1381662 


506,5093 

6 

5,. 

- 1 

U?(I7 


-■J'tPJo'yo— • 

9,iBbit73'>e-l)R 

d,07«aB63r»02 

-,1231237 

1371071 


190,6110 


« 




TRAJECTORY NUMBER 4. 





c 

yj 


— 


- 

-■ 

■— ■ “ 



- 

— 



u 


< ■ 

' 


71 Ts^r- 1^1 AT» n 5 H**r iKnjtc rowT up i j ^ at j 

KHOlfHAM VtK 31 VN 

HAY 

1972 

Cj 




ft 





> 

'-I 


t 


— — 




- - - — 


~ 




1 ' '.«.l 

,)l •>-' 


It /7f, 

— 

"52 


1 12/89? 

o’’ 791 .'.7 

— 

2 'ft-i5' '.B 


51 


1 ) 2 i, 2 '>| 

i|< '., 1/1 5 


2 . 

— 

50 

• • 

t 12ft 7«>i 

- ft.- l<5f/ 


2/5.0^'? ■ 


56 


1 I 26,224 

7fc7 


1 4 


- 


1122,.72P 

f' ’ll 19 


25'- 5 '' 7? 


57 


1 l25 21 i, 

4 1 1 1 1 ftA 


2',2)l'7| 


--58- 


1)2*, ’51 

. — — jrj 1 ^ 

— 

? )5 10' 09 ■ 


59 


1 12 •,2«9 

ftC ' >>.-(• 5 


P'-.'-'ZS 


‘ Cri* 

— 

) 1 ? 1 , -m 

• - 5''2.ib3 

♦ 

2 ? 1 )r.'’59 




» I'i.'ift? 

JF t« 


22-157''(.ft 

— 

.,b? 

— 

1 1 1 ) 2,977 

- 1‘ '.Oft? 


21 ’■'o'^Pr. - 


61 


1 1 22,5*- J 

<‘•'•’.246 


21 1 7o''17 

— 


• „ 

1 1 >e 1 n 1 

—— — • ■‘'^a <i •'«73 



? )5a) 240 


’65 


1 )< 1,771 

J /,T <,,..) 


J V ^ >H |)(J 

* - 

66 

* 

1 121,191 

-- ftft ir9(? 


1 1 - 2 ' -J 7 - 


67 


>121, 25 

12*^5, 5»1 


) l'i''l,7 

— 



1 1 2 t, r«A 

" -■ '••'''..‘f.- 


1 52B97|,7 


69 


• 1 4* ,3! 7 

1 51)58 


1 //, 7'50 

— 

70 

. 

1 1 1 ", 57a 

- 1 |'« ft, 5ftr. 

- 

1/2;5'5! 


7| 


) 1 1 ■‘,')9T 

>2541 


1 l» 7 ifj 

- 

72 


1 1 19,325 

- -- ?- >7'7l 

•* " 

l-P ip'Po -- 


73 


1 1 '■', I>I2 

1 <-1 ’ 


r i’-"' 19 

— 

7« 



1)18,707 

- • - ? 7 ■> 67 / 

— 



75 


1 1 ' r , J t. ft 

27' 8 • 1 t7 


1 = r'oi 

— 

7- 


) 1 1 1 r 

— ?r' < 

- • 

'l‘i-)5l'^5ft “ 


77 


1 1 t 7,,-lA 

95 ' ft72),7 


I«ll j'-»7 


76 

- 

1 1 1 / 5 i«» 

- ;>'* *‘/'7S 



1 3954 / ft)- - 


70 


1 1 1 7,279 

2 l 7ft“c7 


) lO'O'S) 

- 

60 


1 1 05 

- - — 2 >' -22r9- 

— 

1 I'll 11^9,) - 


61 


t I H,79- 

2 '', v 2 „l 


131c'-' /s 


-62 


4 ) 1 Ya aI <• 1 ) 

2 '* 



lr- 73 ' 92 -- 


81 


1 1 ’•’, 7’25 

2’’'72r,7 


1 2 o U' 1 h 

“ 

. 60 


» f 1 

- {5 '>7*fi-) 



) 2 - 111'/ 54 


85 


1 1 :'7, 72ft 



7 



— 

* ] |5 9 6 ft 



1 ' "65'^2| - 


ft 


) 1 1 

)7'27255 


) 1 7<-6'5i 


-Hrt . 



t } 1 *J 

tc 72742 

. - ft 

1 t Apl/Ofi 


69 


1)1-771 

}Tt \?pC 


1 1 -.o7^ J. 

- 




nt-,59? 

)'■ 200)1 

— 

11129'd- • 


9) 


) J 1 ', 1)1 


• 

1 i >5?' 5ft 

— 

92 

- — 

4 1 

- - -,r-ft742 - 

... ,/ 

1 1 1 7u'7i -- 


*;% 


1 1 1 1 050 

U " hk >suh 


l' 1?'>'‘11 

— 

^ bit . 

. 

) 1 1 ','>15 

~ '>,47726? 

— 

I I‘-55'7P" - 


95 


11)3,5)0 

8 . (7^170 


1 I- - 5 ' ft) 

— 

9a 



1 1 13, IA 5 

7,-1.'' 148 “ 


j \ ^ M 


97 


1 1 ' t 

7 . 1 •9'', « 


1 1 I22''>5 

— 

-98 


1 ) >2 7 «A 

- — - -ft ,F~3i-ft<l" 

-- 

) 1 1 n'l'^ 'J ft - - 




1 ) 1 2,‘>i I 

9.2 1' 7ft.) 


I Itji' 19 
















101 


i ) 12 056 

2.1 75'',) 


1 1 « 1 *r fiA 

— 

- 102 - 

— 

) 1 i 1-.92/ 

r.i655»6 - 


n‘'ii{po — 




-?ff TUAJtCTC-B' UPIIKIZATIPM PROOBAM VfBsIOH J.OB J 5 MAY HT 2 


CTcie '-10 - 


■PASS" 2 


PACr ITT" 


C| 

7t«l -i>? 
.7 1'> »ii? 

'> .'Js'Jc 

icRi - I? 
'I . »f!<isv j at- >112 

S» U'i / '(‘ic »' ? 
h, I -4‘-W'7L-(.2 
U»»? 

6 . » 0 ? 

Of -itij 

7. 

/, lf-7f-o? 

7. 7.,M0/7:-^? 

•*.7u2''<ISr.-u2 

1 1 1 I ' 7 jU 

.lp(,S7jV 
. 1 |A/>7b7 
. 1 iR-i^a 
,l?TO(>n ~ 

- ,lp7»n7S ■ 
.IpASOPS 

, 1 p>ii<l< IS 

, l7'i?S7a 
, J TfirRufl - ' 

,l7S>,’4|S 
,l7U<4}iJ<7 - 

, 1 II 7o®ion 
.lTl*>7hP-- 
,1,.7<»P1> 
,l77S0')S • 

, 1 ^V(j7^o 

. I 

• , l?Ai-Pgo 

a I A'iRooo 
■ ,lx7ci<»J- 
a ! phS 7 J*i 

,IX'*7Pl? 

■-,lS''“7i.O 

- vJoof'/Sn - 


CP 

2,«M'njOFr~o? 

t\«l 7 ^oo<)f .(i2 

g, 

t, 7ab*>l lier-PZ 

f’, /’i7H7«hf-fl2 

?. 71 11761 'ir-ra 
P.'toiabqsf-np 
z.^SiSPhir-pz 
<i.’>2ipa7zf-n2 

ZaaRJInOdt-PZ 

Z,S"'77P7if-nz 

^,6q^'>'^66t-P? 

2,6? lo^p/ir-02 
?,q 7o5b®7F-02 
r,u?7A|Pet->V 
2,A«<:6ii61P-n2 

2 . -P2 

2,J|612Pir-62 

r' 

2,2S6PPhf r-r? 
t.20lS?Jtf -pp 
2,2''nb''l iP-nZ 
2 , iau6 J 191 -02 

Z,167?7j>jt»n2 
2, i SO6602P-0? 
d, 1 A70601 F-oz 

2,121 npqjr-oz 
P, 1 ?«6fiSi'P-o? 
2, 1 0'Jii7 J'lF-02 

2,1 12T«niF-0? 

P.dOduSJpf -02 
2, 1 rt/PfcIZF-np 
d.llibnifciF.od 
2, 1 0t>l«7ri7f -0? 
2. 11 qpOlPF-nZ 
2,177li)'11F-P2 
2, 1 psob 19F-02 
?,U96HS?bF-0? 
2,Pfti99npF-02 

2,UP979Slf-02 
Z.lPtfllFOr-o? 
2, lU‘h609F-P2 
2, 1 « 1 »S\uF-02 
2, 1 79101, 6F-0? ■ 
2, 1 2iS7?>if -nz 
-2,i?iH7Asr-0? 
2,ir,i7i»>,r-02 
- 2,91 6l IS0F-P2 
2. 9^697567 -P2 
2,6J9ift/inF»n£ 


4I(ZM76 

-,Sb70'|7|k 

,5922622 

,5li9S09? 

•,179065ft 

-,197706ft 

-,'Jftll?ft5 

-.169H02’ 

-,1H6'7|76 

-, 1 o 129 U 2 

-,'Jft6ftlU7 

,1299262 
-,U1 loS/» 
-.Oftsii Ju • 
-,u'/i7<-9« 
-,9125027 
-,Uftl6ft‘72 
-.JOftftFUQ 

-,19Si)l7t 
-,972|95j 
-.9705510 
-,9796016 
-,529lSftl 
-,097776ft 
-, u9 761) iB 
-.5170660 
-.5)10129 
-,o«1776J 
-.9779921 
-.91169175 

-.909 J Bi'2 
-.0769075 
-,6P07tUp 
-.5795027 
•,SB6602S 
-.5795762 
-,u79|.prtl| 
-,552060? 
-,9592269 
-,9l9u97ft 
-,912ft9?i» 

-,«075ftU9 

9162129 

-.1990)27- 

-.9151719 

-,915512ft 

- . 906(.6-5 

-.52 9 2ft 52 

-.9196699 

-.SlftOOJfl- 

-.9906197 

-,99P«592 


tSPEF 
1192B90 
19M 171 
I0209J3 
1996111 
1902791 
1979026 
1999612 
1510157 
1525069 
1519590 
1555579 
1507179 
"15Hn902 “■ 
1593227 
16056R9 ' 
1617600 
1629609 ' 
1641076 
1652219 
166101? 
16735JO 
16B1712 
1671600 
1703252 
1712672 - 
1721660 
17108JI ■ 

1719508 
174ftlhl 
1756517 
1769/31 ■ 

1772701 

1760976 
17ft«l02 
17V55PH •■ 
18029B1 
-1HJ0259 
1H17915 
162US5J -• 
1831617 
•1B1H699 - 

18*5617 
■1852612 - 
1859590 
1666561 “■ 
1873561 
in*0596 
1667555 

-1699609 

1901682 
-19Q8bj5 ■■ 


TRAJECTORY NUMBER 4. 



»T'^ tfl JT'‘t SI’I'I X}C nu.JlCTOffY DPTIMT7ITION PhOGRAM VERSION' 3', 00 |5 HATT 1078 




- rftSr ri»'n-n'' 


M01.K 1 ' 

~ cfOLr- 10 

- - PASH" ■ ? 

PACE 

I TOT— 




- - f i.i 1 

'T>' 1 ''r 701 IC'» 

Tp-r'.'i 









tf "US 

A( I'l'-' 

If /?h 

U 

CO 


tSPEF 


DyNPP 

> 

— 101 — 

1 1 1 1 «.or. 

to 

- )1M/J**vn 


r‘.n'lS5il52r»02 

•.OPIOAIA 

101S9A2 


192,9312 

10‘< 

1 1 ) t,il ? 


n 1 

* 1 /I S *f i‘ 0 

r, / l')«Vh3t»ft2 

-.sniso? 

lOtilOl 


19*. 1351 


---105 - 

n 1 • , 1 ?/. 

«1 



2.b3Mt3f.r-f2 

'•,«076JP6 ■ ■ 

193(iua7 


200,2276 - * - 

ll 

\<ify 

1 1 1 

•3. 1 P7<‘’''5 

IPli s' 1 ft 

,lft1 

2,‘<h32'»7«.f -ft? 

• ,52ft(i3UA 

10377a0 


206,7236 

"10/ 

1)1 ,i>"0 


1, 1’i'.'l 


i.07')3|OPP-ft? 

• ,1|7')S26 ” 

lOoS'lftO 


209,61107 ' ■ ■ ~ 


to« 

Ml .,10n 

• 1 . 

1 cO.’l'ln 

. 1 ?/>7hUh 

5,2i>i7<((iMr.(i? 

.,«770S?7 

I0b?((6A 


215,6169 


U'l 

11' I'lK 

■■ -'5, t 

\? ll' t'' ? 1 

.1 llSio? 

3,}7l«iihSf -02 

• ,flap(>6hi| 

I«50605 


220,6606 

Cl tp' 

110 

i)'‘V''') 

1 

1 *' 7?'?c 




J0 67 3S5 


227,2678 

- Ill • 

1 1 

- 1 o' 1 <; )9o 

).'••. </'k7 

-'>. 5if>) «ojl -.Ip 

1, 7 1 ItOPOE-fi? 

, ) V71U05 

197u7a0 


236,2975 

t tr 

1 1 '’’.V- ' 

-t,’'// 7th 

1 '< hj' 1 1. 

- /, 77SRi'S'<' ►I'? 

3,Oi>0?7*>7R.*02 

,?06(i6fll 

198252* 


262,9373 

113 - 

1 ' Ihii 

.]?' rr^tt 

1 1 Q - 

-7.f70Wt-'.uf .(1? 

i.lO'lPIRIP-O? 

.postiftt-l 

1962326 


292.6573 ■ ■ 

n« 

1 Ifti' 

.|P'/ 7t»> 

) 1 ‘ 1 II 

-7, f7rVii,ilL-C2 

1,(1602 797F-02 

,2060601 

192232* 


262,9371 

— 115 

n'"^. i3» 



-7.6773l1?t.ft2 

S.07iip!,S2f«(l2 

, 2028631 "■ 

" * 1962976 


293,1912 


/ 

. 

- - 



— 

— 

— 

— 

- - 




- 



‘ 





A18 














6 TV 


■ --rTOI' Til »T"r.Sl '’F'^ |f TkAJFt Tetri' PPlIMJ^iVlOh Fro(.»*f VtR S 1 tliTS'iOO 15 h*y"l'* 7 J ~ 

r»sp PTicr' •!“ r.*ciF“ior pass — s ~ ' Paoe~ l»*f 

■ '■ 'FirH— Kf-.T7 T/inu-i rf\ I'.rrM — ' 



!l F 

Ap/rF 

>ir,i 7i- 

f-nn 

VW7F 

BC77H 

04'ACh 

ttiSFl 

i' 


('"i-'.-n 

^'i^r c* 

~ * -M'.SSSip- “ 

?SaO,p?<) 

0 , 

) ,0bb93^ 

15230,05 

? 

1 pi lip 

li.„p/p;. 

f 7ii 

-1 ’.0!i7'ij 

?Sri ,SSt 

.10670(1? 

l,06ia?(i 

16316.74 

— — 5 

— A,15,i>f.p 

1 "P ' , Spfl 

- - ,i.if.fy''s\ 

— -H.aiO'is 

ESI >, tpi 

"■ .StSisaii ' 

1,006302 

lPI<pO,o| 

1 ) 

t, f»i T*Pp 


UK 

*1 J 7.nl35 

?5'*o.«)7S 

,S0SS3it 

1,111251 

17670.09 

--S- 

a, "Op I'll 

1 

— ii3 1 f'oK 

-1 S.7tfliS 

, lOii 

,67♦'^PHA 

1 , I 2 elo 0 

12002,06 

(> 


1 1 A <> . 1 /I »• 


- 1 i_ tpp'iri 

201 S, sou 

.PSS7n?3 

1.161076 

12732. 74 


p.o'-p.-.«r 

1 nn.Opft 

* 

“ -IS 'Jilt? 

?SS IPS 

1 . 1 'SiPla 

1,155655 

10327.05 

c 

7,01'fiilpO 

1 lt3.?,|P 

ass ' s' i>o 

- 1 S.E-oon 


1 .211 Ha 

l,17(lt)tO 

20055.69 

- 

■ 6 . 01 p''ip 


~ ai?r:'ua 

■ 'IS rS7ii 

?oS'),(,O0 

~ 1,3*13(193 

l,U.5ui)l 

20730,33 

10 

o.C-'-. >f(, 


'Hi 1 ’' ti 

'H/SlSh 

?o7a,a«t 

1 .57fl3ao 

1 ,? 0 P 2?6 

21655.74 

- ' 11 

5 ^ V fi ^ 

) ItO.??"' 

* u?.7‘,i'n>i 

'I?;'p07,i3 ' - ■ 

? 6 H 0 . J«« 

l,7n5667 

1,?15u6S 

22015,79 

u 

1 1 »'ip ipft 


'irS* s'" If 


2 /oa,iOS 

1.0'iSflb? 

I,?20b7*l 

22507.61 



iP.Sp'.Of, 

i?r.i;«ii3 

- ’ia?s3'M 

-n.ooios * 

i»7io,,rse 

■?,ia77>»7 

S.EOB070 ~ 

23120,39 


13, ip’ 0 (. 


■liil’ j' \D 

►II //93A 

/’7i«,171 

?,S'J? 6 Ut 

1, 250561 

23/05.75 

IS 


l?33.f!p5 - 

'■ il7S7''?<l 

-Il.'liOp/ 

?7ao , 100 

2,530069 

l,?7aaOO 

20359,85 


I*-,' .IK tl 

t •’ll'* . J'l” 


■11 ?t’2<'7 

?76a,I3E 

?,730H2t 

l, 200 ufcS 

26060.39 

-■ jr 

* 1 ' » * 0 “ ‘ 

1?l,A,7..t 

41?7|'7« 

-1C .<-C Sr’S 

E77-r,2S0 

2 , 002 ?up 

1.30«3*)5 

25537,02 

16 

17.1- llf 

li’l? .»rT 

J 1 (HS' 1 3 

“ 1 *’ J 

2704,^0^ 

i . I '4 7 1 66 

l,3tOi06 

26127,55 . 


ir.-PiPf- • 

1 E-l 1 ,n/ 3 “ ■ 

'I- ooo'po 

-1 5.31 7u7 " ■ 

20oO,,i 7i 

S.SSiiOtv 

1,330257" 

26710,05 

?0 

to.r 1 -I'p 

III",.*-.? 


■5 p.iiMiO 

EOJP.r'E? 

i.SfcUAbfi 

i,36027« 

27310.79 

El 

• ‘"0 ■ "'ll 

1 3p',7<i 

a\> ^'9 j ^ o(j 

-0,pS|6pm 

?i139,2oe 

3, 777166 ■ 

I.Sposu 

27605,06 


?X ,f P'iPp 

1 3«‘'.?ep 

aiil?ii'p j 

-O.r.tbStiO 

?’)Sd.23E 

3.*I0?16U 

1.37026 7 

25608.19 

- - ?J 

— 

]3jO „bS 

— ysa, 

-o , paoOfv 

?hi)9,2uc 

6,2007111 

1,300107 

2*4115,52 

?0 

-pflp 

1 

tOpFh'pO 

■ ii.pStSfo? 

?tM<,lOO 

a. 620617 

1,600119 

20770.51 

~ - ?5 

?’i • ‘A^“i 

1 SyO.'i-o 

tcijyh'iij 

'n,7i"3J(i' 

2n9<5 , one 

a,(iS23‘<? 

1,626062 ' 

3 P 6 ? 8,22 

ih 

?•-. ri'i'n 

l3cT.no 

t*'?i 7 'pS 

'5>,<sa ty'iu 

?Oli,PRi 

0,b^7<Jb^ 

1,630(160 

31060.22 

- if 

— 

1 ''(7.6i 0 

• ■ tasAt'.-i 

■ -B.tSOESi 

EV?,?!? 

5 , 10 Snso 

1 , U56065 

31 703, 20 

E 8 

?7 . '"Of 0 

1 U^>..lp /1 

*3^^ AlP 


EOaS.ShO 

5.335031 

1 ,6PH<765 

32397.07 

?5 

?»‘,rpPOf 

I'Jt-.inS ' 

TrhiE'tp 

“ - 7,707305 

?SSS,S7«i 

6.56760? 


33669,10 

30 

, 1 

lPC(i.P«P 

tPI'/P'?). 

-7,t«l/H«l 

?97i.UE 

5,po?67? 

I,6*>65?1 

33633,54 

- • St 

■ ' - 

Hi i.7Pu “ 

• — tfc?»a'p(i 

• -7,ii3«39 " 

p9p7.-'4S 

6,liaci6| 

1,513(101, -- " 

36312,10 

3? 

3i .''Piiot, 

) iii/i.?i/i 

il ll-l/lll 

•n , nn, 37 1 

30fiE.,lOi! 

b.EPiiiao 

l,527u*>e 

34028,21 

S3 


1 

-- l/p'.j'ls 

-(>.3j96p67 

■ 3010 . eSa 

6tb^4*3S*> 

1.561/52 

35532,52 

3P 

33 .SP 1 ' IP 

1 5pP.??? 

tFF-.o'na 

-h , ppAAOb 

3dSU,a7i| 

5.76T370 

t,*i55h03 

36120,92 

- - 35 

— 31 ., ip-np 

l-'l'*.’.-' 

37 lio 7 ' 1.5 

-5,a4,iiJ>0 

Soaa.saT 

7.UI«Sa? 

1,5POO?0 

3o7|2,<4» ' , 

3h 

IP. prop 

|5ii.?a6 

S7«sr' 1 1 

•s.flOSU' , 

3(’S".073 

7,?SS0bl 

1,5431162 

37202,69 

- 37 

- - “ ^A'»r.r A " - 

1^1 ".Tl 1 

•• 37?<‘f/pj 

'S.P,1U9>6 ■* - 

3u M , 70S 

7,515710 

1,507716 ■ 

3/60 7 ,02 

. 36 

37,0pcp.i 

iSca.'i-i'j 

3/1 m’I'iiQ 

"b » 

Siis5,2«l 

7.7<i07S3 

l.blUOS 

3595*»,58 

39 


i5r\.op7 -• 

- 3711111 '' It 

■■ -S.)?t?5j 

30*13,56? 

6,fi?6005 ■ ■■ 

1 ,6?gfi6(i 

30095,86 ■"■ 

<.0 

tv.pnonp 

J Sr*-, Opel 

L 0 

-u , p7 1 Sj 1 

SI 11.710 

e.?Pu53« 

Uht«tbt 

3Ob20,6U 

Pt 

cr*i'Ar'rfl 

1 Sr •*. 11,-1 

---It? i'l'r J 


3i7a,(,a<i 

' a,5'i5?30 

1, 551216 

60182,27 

P2 

II I . 'P'lOp 

Ifr'l'l. ■J.il 

TShU ' 1 A 

•'i.XOrESO 

3137 , tl 7 

t.hOfioai 

t,boilOU« 

4072*4,52 

«3 

“■ 6/*corpo “ — 

' 

- toll'tf ' » J 

-•*,1?.i72'> 

31 O'r.Ysu 

0.073010 

1 ,67666c 

41286,03 


II l.vl'lOp 

.p 

ToSl'i'-lS 

•• K , 1 

tlfil ,*<62 

0.36001? 

I.OH0132 

41788,68 

- - as 



• - Ji'if It' t? 

- 

3179, OiC 

“ ~ 0,600(121 

1,701902 

62302,70 

0b 


I 6^0, JoP 


- 1 , 3'< 70i ? 

SIP'S, 66U 

<),pMon6S 

1 , 7 1 5906 

62805,81 

a? 

~ ■il'i,.rt1BP 

'loi-l.SVl - * 

ttP'ii ' ill 


SlOT.SftO 

" 10,1 5306 

1,726700 

61276,66 ■ 

lib 


l'‘l 1 ,7|o 

iSOi.-j'tp 

-l.(SSi*77 

SE'l'l, 10(1 

10.62706 

1.735702 

63/30,65 



— - flP.nnr.', 


- — ISO?*.' ?j 

■ - -E.onsna 

SOPV.aSb 

■ “ ■ lO.Ttilibl 

1,796572 " 

46186,28 

50 

'iV.i'lDflf, 

1 7 - a , ii^o 

1570, i'p| 

“2.P1U637 

S2J1 ,h«6 

10,06360' 

1,757333 

44622,20 

- - SI- 

ST.vol'io 

)7,S.'>tP - 

- ■ 357, viO ,f 

- -.■'.TtlOJOJ • 

32aE,b96 

~ 1 1 .25603 ■ “ 

1 ,76A0oe 

45053,32 • 


trajectory' number 5~.' 


iirpTtJ ^|■^’lSPt1E»rC TPiJEtTnPy-OPTT-MflATTilM Pub 



“C«Je’'TaHjn<7‘ 


■'hTlP -111 AT'fOSPiif^jr TSAJECTfipy OPIIniariON PPOflPiH 5 E«sICn' 5;60“ l5"MAy~J«72’ 

oci.r~"io •“ PASS ? PAUt — 1T6 


“STARE'^T" 


-- rnFr “ Tr 7 , Tr 7 Afir . f.-Tp t ’. epry - 



Tt'-F 

VP7?F 


•n , i(ionr 

|7>«:;9ni 

53 


J "f 



17u7,?a5 

55 

*4,' 10I.U 

1 7 1 7 , 0 ^ 

56- 

55,'’F''*I1 

“““iTnF.oiR- 

57 

*(',''.1000 

r7*.h7 


K / * 4 ^ a 

17,P.?iT1 

59 


1 7ra. lo'J 


■59,Crtf 0(1- 

“ 1 *> p.nyv 

61' 



00 

fcl.fArAft- — 

Pb'*/ J 

1 1,-4 7 t.. n 




hf , vnf nn 

<iu,iA''no 

*>>',< nl't'n 
— AT.TftCon '■ 
,1 m'fto 

~M .rA'iri — ■ 
7? .I'ftono 

“■7T;f '»"na — 

7 -j , f ^ GtP (^ 

~ 75 . 17 — 
7^. W5''O0 
~»7,T7>TnTr~ 
7F .'’rtOSn 
,1 ion- - 
E ^.'^ n'-oo 
— »j orna — 
pp.'.o. rn 

- « ».7orna — 
Pa,( n^Ofl 

- SY. ''"fn — 
FS. '1(1.100 

— F 7 r-'’.*i 
« F . > 10.1 on 

- »7;‘v-B0- 
(xipOnjOp 

riooijii- 


0 ?, F ( 1 V ><| 

Q4 ■ joo(>n 

— RSrrniFn" 

Ofc, Ll'IOO 
■“CT.riO’io" 
.'■orOo 

I Pfl .CoOPo 

— int ,oPnfT 


1 F^T.OiO 
— l«7rF.7..i— 
1 'io‘A 

IFKfl.b^r- 

1 ^ 7 ',' iF 7 
■" iFA ?. 7 (, r - 
jOol ,Pk° 

I'l'iF.r'sP 

“■jnr-.iF? 

iRpo/ol 

I ’ XjC^FoS 

■~rRTj".''v7" 

— i'5r.7.'’x"— 

I 

■* 

lOon . Oa ? 

f ' KjP.OoO 

t " oO . ' o 7 
— ? 7 af . f ;; 7 - 
P'll 7 . PA 7 

" ? r - i 7 / 7 i , 7 — 

pi?',.'.*.!'' 

lH.IP'’- 
?0 iQ.PnS 

7l 2 

P '' 7 l ,' 5 oA 
-?' 77 . 7 S < 1 -- 
pf bJ,7a7 

P'ol.l'l 1 

?!?'>. 7ufa 

'PI A1.YA6— 


777nn'l)P 


3 » P >. T ' 


. 


a ? 


,11 


40 - — 

" * 



7/1 


*4 


^,5 

“ t . 



?9 ” • 


16 


78 -- 


79 




15 


li 


76 


?v 


"7 


R 5 " 


'3 


41 " 

” “ 

»'A 


1 7 "* 






> J 7 

t 

■>o 

< 

11 

1 

ao — 


p < 

c 

Oy 


IF 


?3 ” 



' 

JO 

*■“ 1 ! 

bT 




00 

t . 

10 

; 

F * 

c 

0 7 “ 

— j 


fc 

09 


4 7 

1 

9 n 

■ ? 

4(1 


0 J * 

•• 

f 0 

-1 

06 


ae — 

“A 

“••i 


iiAoyn 

2.,i'’7F£P 
S, JUU?57 
2 • I <i7Si(4 


1 .? <5f>J7 
I , fi ' J 7327 
, F >j 3(1 1 h U 
,' n '’ 77)2 
.'*)^5707 
.l/iFOllrt" 
.1 1 tl7u9 
JilRPPIfl ■ 
,5nJi;i i<i 

1 .r'. 3 bRB 9 ' 
I .?(' 7 J 7 R 
1 . ^YPOGl' 
1 .SiCJfcl 
1 ./. 9 J 513 
1 ■ «31j 7j I 
l.oTiB27" 


.Sl’iU 


VI 77 E 

o-jo 

" 3275,119 

32F5.US6 

■ 129 h ,090 

Ti ' to . J 7 | 

" .3310. 5F5 
33PP.5J5 

■ 3336, «7B 
3JU0.295 

*■ 3355.996 

33 o 5,555 

-- 337 a , 9 ? 5 ' 

3364,135 

■■■ 3393. 1F8' 
3402,090 
3410, 681 
3419.506 

— 3^58, 02« ■ 
3«3c,61 7 
34 (0,t>98 " 
3 * S 2 , A ( J 1 

" 3960,691 • 
3 168,806 
3 < 7 o , 6 t (J ■ 
34*4,279 
3491,798 
3409.107 
3506.367 
3513 . use 

■ ’SSPO.i??" 

35?;, 1 Ub 

■ ’3533.761 
35U0.PP0 
3546,62/) 
3552,672 

“3556,666 - 
3566,533 
3570,314 
3575,829 

■ 3560,959 
3565,666 

- 3591,277”’ 
3596.61 1 
3605,937’ 
3013, 439 
3l.?1,2'13“' 
3»>?9,U04 

■* 307,864- 

384 o , 8 U ? 

”" 3658 , 62 J - 


P 677 W 

'f 1.54642 " 
1 1 , 63 n 5 * 
■12,1165? 

l?,40/i2S 
' 12,69371 
1?, 90469 

‘ 13.27776 ~ 
13 , 5723 ? 

■ I 3,8(i*Stl " 
14.1 6637 

’ 14 , 46577 ’' 
ia , 766 l '6 

” 15,06941 
15. 37356 
15,67917 ~ 
15 . 9 F 651 
16 , 2948 ? ' 
16.60476 

■ 16 , 91619 ’” 
17,??669 
17 . 5 / I 309 ” 
17.65649 

■ IF.l 752 ? ■■ 

1 F.40??/i 

18 , 6 ], i 5 s 

19,13316 

19 , 45497 "’ 

19,77799 

2 O . 102 I 3 " 

20 , 4274 ] 

■ 20 . 75390 “ 

? t , 06|43 
21 , 4100 ? “ 
21,73957 
2?. 07024 - 

??,4(tl6| 

■ 2 ?. 73442 " 
23.06784 
23 , 40231 '“ 
23 , 7375 * 
24 , 07366 ’“ 

24,41847 

2 ’), 74600 “” 
? 5. 08696 
25,42741 
25, 78021 
26.1 i?3r ■ 
26,45669 
■ 26 , 80 ? 28 — 
? 7 , 1490(1 

27,49695 — 


ahacm 

1 , 77 R 5 «J 

1.789031 

■ 1.799313 

1 , B 093 ?u 

' 1,819839 
1 , 8296 ?h 
" 1 , 839557 ' 
1,849468 

■ 1 .659325 ■ 
t ,669120 
1.676857 

_ 1 , 88*511 
1 ,896040 ' 
1 . 9075 O 8 
1,916687' 
1,926175 
1,935390 
1 .944535 
’ l ,95 5 bl 3 ' 
I , 96 ? 8 ?« 

■ I , 97 l 5 ft 9 
t, 981)450 
1,989272 ■ 
1,996037 

■ 2,006743 ■ 
2.015375 
2.023929 
2.032405 

2,040801' 

2,049118 
2,057358 ■ 
2,085518 
' 2 , 072643 " 
2,079675 
2,086352 
2,092873 
' 2 . 099237 " 
2.105452 
2,111539 
2.117505 
P , 123294 "’ 
2 , 12*068 
133 * 12 ” 
2,1 »9/ni 
2. 146279' 
2,151517 
2,181527 ■ 
2 , 1/0402 
2 , 160118 “ 
2,190882 
’ 2 , 201853 “ 


_ AMASri 

95479,55 

45896.98 

98109.28 

48807.14 

47101.98 
977*1,58 
“8249,76 
48696,40 
49135,50 
49561,07 
“9972.18 

50368.93 
“50790,81 

51092,79 
’ 51924,42 
51 737,64 
52u33,96 
52112,57 
’ 52573,39 

52618.14 
53040,70 
532“7,27 

■ 51 u 38,03 

_53606,87 

53818.19 

54026.47 
' 54213,35 

54378,17 

54520.48 

54639.94 
■‘54736,28 

54814,24 

54652,75 

54850.28 
• 54821,62 

54768,69 

■ 54h85,69 
54579,87 
59452,27 

54102.20 
54109,63 
51866,23 
S3o00,05 
51462,92 
51469,60 
51621,47 

' 51922,1# 
54186,00 
”55gl8,39 
55625,34 

■ 56776,73 


TRAJECTORY NUMBER 5 . 


A7DP'TTr“AfTtj3PPERiC“T/{*‘3ECrolir'IiPTlKiz*fi‘oN'"pi»(r(;«AM vtPsitii "3.00 ‘~i5"m*‘vT972 



> 


"rSSSF'FJIKJTTT- 


T,r M.'WHCRtr T^*JECTOf.f OpnMi,*„o. vtK5,&T,-5.00 ,5 




'rnn pr'J’T»r?ATirM“ii. 'p'il c>*v ‘ 


~P*0£ i>7' 



TI-’F 

vr7;r 


1 1) 1 4 A 1 i) g 

2'>)“ 

106 

10I.R7'.6 



1 01 ,A7<)*, 


1 Oh 

_ )ot .nri 1 



Kf I ?f 

?5 

^7u 

-Tt7nr/v, 


r.,» 7 D 

'• 5 ,fl‘)MS'>'< ' 
-U.qUijdOiJ 
•P.q'.oPyu ' 
*“.oU6U«a 


4 «*tH 


»C77N 



>i'6(',iiJ« ^^,B.0l3■^ 2,ajl«S2 

^iPbP.i/Ui ? 7 , 00 Mq_ 


*H*SF J 

!x>77<,,ri~ 


Z.POlbSJ 

— ,i76«8,09 
&7&4y (9 

2t?ll«56 S7b<>8,6t>, 



J. 


TRAJECTORY NUMBER 5. 



-r*3ir-ni:iA‘rt7” 


J,T ATK.Stf.n?,t Tr*,JCCIO-<» <'PTTHTZAT!0 »i prdi.pam vlrsIUn S.OO lS~HAYl 9 r>" 
'STAr.r \ ^ . cv,;(^p- j(j 



1 — 

2 

A-.aS 

■ 7 11)9^358' 
1 ! n », OOP 

ii n.o 

- - .i?'?5I'99 

.1 r 6P9f 5 

<1 

“1 1 oaJtt?- 

! If' 9 7„ 

in'', 1*9 

no7^hSi 

-1 t Sri?? 

' ' it 

• ) 1 ^ t ^ 


1 1 "7^5?? - 

Vi r ri)3cj 

6 

(I"?, m 

-H 'rJP,5 


1 1 Pi.^h?q • 


id 

t 1 (.•', I'hS 


— n •“ 

•11 •’--.f*,') 

• 1 

12 

t ) i''', 7 08 

• P' H 


“1 1'"5' AOIJ • 

i:^,rj|2pl 

19 

1 1'l. 9Pa 

-'),7233-.S 


'T ID / Bf9 ■ 



>. 

NJ 

Is) 


■■“I 7 *• 
Ifi 

- )<) - 
i: 

"Z\~- 

2? 

-23- 

20 

—25 — 
2t> 

“ i7 - 
2« 
e«- 

3f- 

3‘- 

3? 

-33 

3b 

- 35- 

56 

•- 37 
36 

■ 39- 
<1(1 

-ai 

a? 

-il3- 

'<« 

■ US 
4t> 

<j7 - 

aa 

- U9- 
50 

-5J - 


■HP • 

11-3,171 

■ Tl' 2,7?9 

I 1 "r,2SA 

- l)'’l;7P?- 
11''! 

' 1 , 797 

1 

-ir*i« 7, n 
inS'.'^Jy 

If 

-1-.r9P S77 

1f'-7,PPl 

— tf '*►- ••1C 

f '‘''-lb 

t 

“ir‘"i’^hT7 

u':?,pu 

|P'-,rM, 

t'‘-'-,277 
T'-7- Spb 
If >) )/•',? 
t'-r/, l?s 

I !>>i, ^9 I 
1 P“5, P3P- 
1 , •'‘.^007 

■ IP*", t Aft 

10'1,37| 

■iro^.sor- 


riipr-(.7mMT7iTi(.i. toti-epry 


U77r 

“ nrr.i' ot 

1 <3l. <''4 A 

— n,7MsP(,-^ ■ 
I53f I'lp 
iSMi'f I 
I c 0 j 

1 7 if y? 
l»i'.3-'5S 

) I'Sf* ' S7 

l»7l ’/?i 

-?.•?, TO 

?!<-rr^?7 

71'-| . ' Pi 

?rSfir pp 

?37 'JJ-- 


HASil 


PAt.E ■ 17«" 


-«.?"pt7P 
'****** 0 

•ic.tf.l.PA'l- 
-f'.P I 7779 


?'• It'-' 1 1 
AO 

Sf-l' )0 


.- 7 . 73391 ;? — 

- -pilib'AV — 

sp 9 

punp'yi 


?715'i'36 

-7.31 77?) 

28C91 ,?0 

► 7,?2?Oo'5 

. ^r^,/^'7Q 

• r • »> 0 r 1 \ 4 

?93. 'J?!, 

pA. 7178*3 ■ • 

2V'>\3'’a5 

-i .A7A?(i) 

3l bW'Oo 


31 1 AO-- 

-•j.7''31a5. 

3lT n'fr, 


■*32ATp7'?o 

*** • 11 1 

A?'f> i'dj 

“ -S.?7;ir;a — 

- 3^'"S'l7- --• 

-S . 1 PiiPi,', 

3*1 

-5,f 129,;7 

30661 ^7o- 

-ft. . 0*673 

35) Ad'hj 

.9,6035*5 * 

— 356/r ' 1 7 ■ ~ 

-tt.?2(, 1*5 

3M (3'53 

-T.OIciifih 

’ * r Mc * •“ 

•3.-J'i***9 

370, 5>5 


- Vu'-i'ut, 

-3. <.01 5/.? 

3/9( ■<' TU 

~*'3.?’(7'’l5- — 

- A-nx'iis - 

“3 , i.S??- S 


.7.7'-l t?T 

' 3<'0"'<'37 


A9« )o' Af 


3970 "^ J 3 

->,(.''67?9 

90ni'75 

*7V3"a8b5 



'“?.'>n?2Ru6E»0? 
I 1 pP?U<(<1 

• K?yi'i3 

t 1 7S4S7? 

, I f yt-hi’u 
, loSuH17 
.lt)hSW3 ~ 

. ><)1 9S9 7 

,lpS?S£3 

77|H£i 

,l7Ru«36 
, l7b>i«‘'b 
.'i.r'7?p? 

. Uh?9b(l 

.*^0936) 

. I ml f- b 9 (1 

, lsr>(><7« 

, 1 /j I b7bfj 

• ) ;>57 JPo 

.1pS«'.79 

.t;.S?3lA 
. 1 p3iras 
« 1 1 a '< « ii A 
.lps?lup — 

a 1 pAppf^O 

,1(,0"U23 

alA3t>Ul I 
. 1 r.p??Ao 
, 1 pl'bbPfl 
'7."Abati|At-lP? 

.11? 

‘ . Pl7b'JPU-B? 

b,bp»><ig( At.lig 

7,67noisufc«A2 
73r-71.-02 
7 , l-jyob lal .()? 
7,b■^(.A^^p^ -fi? 
7jbpP919Ht.i>? 
7,'JsOf, j?9t-U2 
7,0p'l?Ui7t.i,? 
Pi 7AAt’Sb-*f *112 
fJ.bfi I 19?jl .|j? 
6i 3* 32ilfc U-J? 

l’.l936bt’St.t2 
fi,l s6t720l «ii? 
‘J.balb'ffcfil «n? 
5,6) 072il6t«0? 
5,lf)73b»ot.D2" 


to 

3,'}s5.'l037f-n2 
U,uSo2l77f-02 
U,312bb|ip-n2 
“.'iJlMbl 7f .02 
b, 7(it'ii I Ubf.*)? 
U.Ppl 6«P2P-rl2 
“.‘'S2 t?ft2( .n? 
b.*'79/2S2f .<12 
•f.'>9l7i«)pf ,02 
•*/'oc.72bbE-'12 
b.OCubl OiF.02 
S.ul 0|<fOOF.(12 
“,'>6n2(|f)) F.02 

U,9«i7/93F.02 
-.'7:2b6S2F -02 
b,-f|U|Sauf,02 

U.^lAYUlfr-O? 

‘•.'■‘■V32?of .(,2 

b,6S2('(,73F-f'2 
UiP^bdibir-o? 
U.P3J3il7or .02 
b,P3b6bU6r.(12 

•J,P32nirlrtF.02 
U.iMiV) ) P2f .02 
'P3S3ilF-(,2 
b, (ftofiiipjF.n? 
b, /ribSouF.o? 
b.fH'fSoi-iffc.fl? 

«.7o;tocpr.o2 

«,hP6Kji)<}{ ,02 

b.ai iisosF.oa ■ 

«,6lb'»0A9l .02 
U,8|6Uf)64r«02 

b.oi 6buH7f .02 
9.61 U6925F.ri2 
b.Pl 0'n>62f.02 
b.61 36396r -02 • 
U,«l 71 0561 -02 

a. 8057737(.02 
M,6<)2«8761.02 
«, 79 0iS62f ,02 
‘f,7»-ffl)07i.02 

b, 7MOU7IF.O? ■ 
«, 7 ;2S?7HF-n2 
«, 7b>'O9ltiF-02 
b, /Si72Uf)i.02 
b,7<i2t)]9«i.(i2 - 
b, 73100 iiF. 02 
O,7l862UbF.02 ' 
u, 70910071. 0? 
■J.tObOUI^F-n?— 


AN7H7G 

o,ii7efib3t;oS" 

-.SOAlOhb 
",7167015 
-,«SS<l<)9i 
-.OSOobl? “ 

-1 ,f)299*IO 
-J,ll7557S 
•1 .(•9(1125 
-).09i07a 
-1 ,Cfi790? 
"l.ltBSOl “ " 
-1.IS7S76 
-1,139065 
-I, 1197b? 

-1.) Ii?9c; 

-I . l5?nao 

' , |90OU(i •“ 

-1 , 16b?07 

-1.129?36 

-1,1 10930 
*l.lH7?0o 
-I , 103120 
-1.20107(1 
•1 ,lb75«? 

-I.IOIOS? 

-1 , 1?0S9) 

"I, 12(1990 

-t,19?l3ft 

-l,I07b7l 

-1 .226S66 

-1 ,2S0hPA 

-1 ,230«2<( 

-1,201660 

-1 .177260 

-1.1UR7?0 

•1,11 3(li(l 
-1,139099 
-1,26601? 

•1.176975 

-l,20iSb| 

•1,?!660(| 

-1.170795 

-1 . 1S600S 

•1,1916/0 
•1,199008 ~ ■ 

-I , I53«bfl 
-r, 15591.7 •“ 

-1.15187J 

-1,139609 

-1.10677? 

•r, 0999 12 — — 


ESPfl 
■ l««2979' 
1 9Q0UO6 
" 19000?9‘ 
2065991 
2012959 
2020956 
2((260?6 ■ 
2055799 
2('"3639 
2052158 
2060755 
2069591 
20787?! 
2(‘602?0 
2090099 
?l(i8293 

2110755 

2109537 

2190702 

2152252 

2169109 

2176217 

2100593 

2261395 

2210993“ 

2227669 

■ 2291730 ' 
2255706 

■ 226991 1 ■ 
2209399 

“2290903 ~ 
2313012 

■ 2320937 ■ 
25*9059 
2559959 • 

d3;5055 
2590608 ■■ 
2906626 

■ 2922999 ■ 
293*907 
2659329 
2970279 

'2926296 “ 
25U2255 

■ 2510229 "" 

2539219 
2550235 
2566275 
2582338 “ 
2598937 
2619599 • 


OYNPP 

“ 293,1910 ■ 
252,50iT 
262,9999 ' 
272,9672 
203,6352 ■ 
295,0917 
306,5973 ■ 
318,3810 

330,5599 ~ 
393,0992 

355,9958 
369,2067 
■ 382,7320 ' 
396,6281 
910,9253 ■ 
925,5099 
990,5573 ■ 
955,8?13 
971,9390“ 
“07,9526 ■ 
593,8338“ 
520,5097 
537,9907“ 
559,6705 
572,2631 “ 
590,2367 
608,5560“ 
627,1520 
695,9976 ' ■ 

669,9131 
683,9592“ 
703,0337 
722, 1905“ 
791,3190 
760,5839““ 
779,9925 
709,5510 — 
619,1377 
630,6377“ 
658,09 35 
077,2760 — 
896,3090 
915,1072 ” 
933,9331 
95?, 5959 “ 
971,0096 
988,9875 “ 
1605, 70t 
1022,733 — 
1039,611 
1056,013 — 


TRAJECTORY NUMBER 5 



4TCP' t rl Trt4j£CloPY'’C»PTlt'IZ4TION PROGMAM vIRsIOn'J.OO "l5 HAV't^Za' 

T!'?p-Fin’*A7 Slir-e — I CVCI.'£~10 "a Page~17«' 

~riir(“»f’’TT.I?4t K. "TrTT'TPiTV ■ 



46ASS 

t| rwO 

117/9 

C|. 

CD 

4,"7ft"9"3P-02 

36 7I»7G 

ispfr 

0Y6PP' 


s? 

“IP'’!' 811? 

-^.?6|’'73 

■/H.777' ) /- 

5 , ?a 1 oi>5(it -0? 

»1 ,07476«i 

2630774 

1073,177 


b3 

1 (." t.nPA 


A 1116.?5 

5 ,?7K9 lo'lt-ii? 

a,i>/ousiat-02 

-l,l»9ft?3? 

2646911 

1089,830 


5a— ^ 

— — 

-1 .a?7A?T 

cn37'6j 

" ■ 3. JaSftO) nfc -0? 

6,O045o" If -02 

-1,15015ft 

2662994 

1106, 29« 


1 

1 97a U?6 

•li7'*clA® 

<1 I'-r'l'ia 

5,3s/-lAl?t-0e 

4,u53nVt8F-ft? 

-1,1 0604? 

2679095 

1 122,541 

ft 

55 

— iP7?>r4~“ 

-1 .i009x* 

Aft 

5.06?6n77f *0? 

9,9u6H77ir-n2 

•l,lPft427 

2695202 

1138,569 


57 

|67/'793 

♦ 1 .iJ-l < oi 


5 1 7e'>£j73f<f •<)? 

9 ,6«6| 1 59F-02 

-1 ,273101 

271 1407 

1154,216 


56 

rf76,"6.( 

17 795 — 

bZ93<i'99 

5,?i6i..'ast-ii? 

0,621 19991-1)2 

-1,1 74434 

2727644 

1169, 4aO 


59 

1 97p^ 127 

-.5, ??960 

nJ27?'9(i 

5. 1 77At-0? 

a ,60O"669f-02 

-1,167636 

2744390 

1180.468 


60 

”'(07s'2Ra — 

"-.,<:6P}76i “ 

"367 j'?7 

5.0,174 »9ftt-0? 

a,S97l617t-02 

-1,173094 

2761050 

1199,160 


61 

1 07“ uXfl 

-,36' Oi'tll 

ol'Sftl'la 

5. 06''Ai, 9 It-')? 

«,5Aol33ar -02 

•1,179997 

2777H09 

1213,572 • 


6? 

— UITVATI ~ 

1 f 519^0 

4 '1 ?«'./) A 

0,9717 376r.li? 

4,57527'U,F-0? 

-1 . 17/004 

’ 2/94670 

1227,621 


6S 

107f- 70a 

o.?A«o’,sr.92 

<iU5i6'a2 


4.56/55066-02 

-1,215351 

2611592 

1241,270 


6a 

— 1073,63) 



5.?74 /5e5t-u? 

A,56j076rtr-02 


24cB5?i 

1254,383 


65 

) f 7C'99? 

6;r6903 
l'7(,07.,af. 

0591 '1^ t 1 

*‘,97939107-0? 

6,5(15630)6-02 

-1,216946 

2045552 

1266.947 


66 

■ ir7C 0h7 


■ ■ ” O.6953571E-D? 

U ,5«26H5C1 -02 

-1,16556? “ 

~ 2662640 

1279,002 


67 

1969,176 

,9>,??.3i6 

a5'i.'3''«:n 

u.eyjBO'.at -i)c 

0 ,554 1 9096-02 

-1.16092? 

2979743 

1290.602 


~68 


■t.l3}96‘' 

'l57i l'7u 

0.5^737.571-9? 

a,5?''209SF-02 

-1,1 56460 

2ft9o«H7 

1301,777 


69 

1 (i67 1 79 

1 .31 


n .6, 7r96/t-f.? 

a,5|o?36?r-02 

-1 .156090 

2914071 

1312,523 


7 O' *■” 

“"K7f,a7J 


'lhO'>5''5(, 

”* fl.067u539t-i‘? 

6,5c70993F-()2 

-1,154999 

2931295 

1322,834 


7J 

1 065, S6a 

1 .6b67|i^ 

06r AI 'oa 

9.'!,? )071f-w? 

4.69 ,9H72f .02 

-1 . 15147(1 

2940555 

1332,704 


7J-- 

J I'ft * 

T.7 3,1o4 

t'6"l ?'?« 

0, i<l'l4i.l9t«l‘? 

4,46904466-02 

•1,143649 

2905647 

1342.130 


7i 

1061 71? 

1 ,c,076?7 


9,36161 67t-02 

4,47991646-02 

•1,137029 

2963167 

1351,121 


7a — 

— tre,',6ii — 

■<f.T i''766 

UOli'j \ p 

a.? iA57.,7t-02 

u. 47043756-02 

-1.134523 

3000516 

1359,683 


75 

1061,397 

?.3l'7 3>l 

0677 I'oil 

0,?l ii7oit-n? 

a 46072136-O? 

-1,13547? 

3017H96 

1367,617 



1963,960 

?.iiP)?7l 

yzsiT 7 

’ ” 7. 2/1" l7u<Jf -0? 

a,452lB77f -02 

-I,150fti0 

3035298 

1375,502 


77 

1 O60,0?9 

770 

an'S5'/35 

'I,?5126j67-')2 

4 ,44 490 40 5-02 

•1 ,159?63 

3052699 

1382,666 


— - 7* — 

-*(05'* 09B 

?."3.,O,0 -- ' 

0 7'.ftl'fl7 

o.?,.r..j?iiit-o? 

0,4J/A9('66-0? 

-1,16279) 

30/0092 

13»9,33S 


79 

1f“>6 <96 

3.-'0l3i 

u7l. /i/ 1ft 

** • »u 2 

a,430h9O'U-O2 

•1,164)46 

3067470 

1395,031 


80-- ' 

“1057' ?l6 

5.17793A •' 

.l/n ?'*.'! 

• 0.2^359951-02 

4,a2i06 62F-('2 

-1 .16455/1 

311) "8 30 

1400,962 


8l 

If^*- ?7<i 

3.3*-]A,%S 

0Vl3/’'5l 

«, ip9794h! -0? 

4,«1 70B62F-02 

• 1 . 164459 

312?16<) 

1405,919 


6? 

— 1C5S' 3?9 

— 3.e?<,'7f • — — 

'171 3'-'A7 

'I.I,, 705571-02 

a, J1 U?4 396-0? 

-1, 164380 

3139400 

14)0,295 


8J 


3.6''7V»(1 

07l?l'i2 

0, I5U /7ft3t -0? 

'l,40i"396F-02 

•1,16405? 

3156763 

1414,086 


ftq 

— U5J BIT 

— 3.*7i7(,5~ 

UTOn')' 1 9 

■ ‘J, l3'“a50lL-n2 

0.36720966-02 

-1.163422 

3174006 

1416,256 


65 

1 oac'uoa 

O.f. '< 36! 

.IhO'H’' "c 

", 1 ?6(."oftt -./2 

0,39154346-02 

-1,1627/4 

319)206 

1417,260 . 


66 

“'10Sl,''a3 

Ti. J ib'S, 6 • 

OfrOT.i' 6il 

•.1,1 -0? 

4,3A50i4(;e-o2 

-1 , 160762 

320)354 

14)7,621 


67 

,6m'596 

) tf 

0' /Jo' to 


4, lftll49?5f -02 

-1 ,156413 

3225442 

1417.204 




— nt-v 65) 

O.aDCoR- 

•96693' 6 r 

-0,05621 l"t*0? 

a,i75?9«?6-02 

•1 , |46(j5A 

~ 3242461 

1416,281 


69 

104^700 

0 ,651 «A6 

'i6?sn'?a 

l.PnhUV <05-1,2 

4 ,i6o75h4t«u2 

•1.121377 

3259413 

1414,654 


an — 

— 1007 767 

6.b'‘7?S0' 

• . 3.7r,?J7Alf -02 

4,36260926-0? 

•1.064753 

3?/63o5 

14)2,496 


9) 

H'Oo'fi?*! 


o'l.nio'po 

U,{I|66666C-u2 

4,35030596.02 

-I .339016 

3293165 

1409,796 


a? — 

— ) rrt9,p<>2- — 

5.?7-|77T 

950,1 'i' "7 

-- 0.9, 57.21 Rt-1,2 

4,30335436 -02 

'•1,363109 ~ 

3309969 

1406,009 ■ " 


93 

1 n.i . asa 

6,, 7a*6i 

m655/'73 

S.?„’763ftl -02 

4,30626595-02 

•1 ,434709 

3326604 

1400,696 


' ■'""'7 0 ' ■ 

— r<704^n3i 

3.iP5nti" 

<'5?7!'n2 

-r,37l''9l7S-0? 

4,3i'53M3r.02 

.5249611 

5342796 

1395,232 


95 

1 oil i 197 

?.. laoth 

nS' A >'n„ 

-?,?l?iap"t-n? 

4,34335796 -02 

,4639626 

3359??B 

1393.210 


06'~ 

“ 1906, 1»6- 

^7'^40Sel7■■ 

J57?6'35 


4 ,354 19791 -02 

,4927496 

“33/5561 

1395,193 


97 

1.901 ?69 


>lSl Aft'o? 
'16?59'5?' 


4,31700156-02 

,4000910 

3 39 19? 1 

1401,132 


^8 

— 10" 3; 33?' 

”1.6"' R?! 

" -2.U 17471 oC-02 

4,30ft)21 96-02 

.55)219? - 

340A210 

1411,163 


99 

K-79,397 

-3.9 <‘>5?f 

u'lAn''' 1 < 

-2."6517<i3F-02 

4,29576696-02 

.5656143 

3424858 

1425,697 


“ ■ i 

— lTiln'u«n 

V®” 

«69] ?"«a‘ 

-?,565?/9Cf-n? 

7 liOE^Oi^ 

.6003389 

3u4|097 

1444,915 


101 

l(l3 7, J96 

/*^o 4 

<to'i‘>o'5S 

»2,<M15"6At-0? 

4.27229106-02 

.5692993 

3450737 

1469,050 


— loa — 

|9 3e;5?3 



5*^>u73276t«»02 

4,25609086-02 

-1,163346 

3475451 

1496,917 



TRAJECTORY NUMBER 5 




I 


- 101 - 

10 « 

10*i 

106 


r-'W'T-'i'TiOT" 


- 5Tfr.F ‘ 1 


■ITTP T,l ir'OSniERiC TrtJECTOP'f OPTIh12*T)U» PMOODAm vEvsIOx J,0«S j 5 M*y'H7a‘ 

PASS 3 


CYCLE ~1ir" 




A* •<?■> 


'in'll' 57n ■ 


)f.3i.6h3 


1| H,.D 
./I.A‘Up77 
.i.A0j?77 


rf 77n 

-•(.Tzr'' wr 

j t 

le 

h791uSs 


l.Pj7 iPYbt-!'? 

i.IlKHSPSlt-O? 


CO 

'ii.?s606«eF-(»2 
«,2S107V>( -nz 
0,2S10719 f.o2 
9,25S6/09F>n2 


AU7H7C 

■ l‘,16iSar 

■1,076007 

■ 1 .076007 
•J ,076028 


"PAGt'-lir 


ESPEF 

■>«75»5l' 
iuooiiib 
■ 3<i9oSa6 
3O906S7 


OYMPP 
■10V6,9J'7" 
1^22, 027 
1522,027 
1522,082 




— — * , 

“ 


ATOP in A’TMoSPHEfilC TRAJECToPy OPTl-ilZitlON ProORAm VtPslON 

3.00 IS HAY 

^ 



— — r*SE P0«A«7' 


STAHE J 

CYCLE 

15 


PASS 5 

■ P06E~ *256 




FU51 HTH1*'T7*T10N 

70 

ENE»C7 









Tl*-f 

V677F 


V.r.C77 

GA117O 


VI77F 

R677U 

a 

amach 

amasfi 

o 

1 — 

1 ^ • 

' ?lbO,R5P 


' 37030,25 

~ *0,0000113 


3666,205 

0. 

2,211058 *■ 

57608,67 


t 

l.onoopno 

2)00.031; 


37?7«,oa 

*3,301373 


3076.008 

,3513962 

2,210801 

58537.05 

■ ^ ' 

- s - ■ 

?,OftPOOft 

2l5h.a5R 


37175,33 

“1,0)6030 


3080,608 

~ ,7006405 

2.227572 “ 

“■ 50190,05“ " 

i ^ 1 


3,00000(1 

2103,700 


3712B.33 

-,0021050 


5602, 020 

1 .059o2fl 

2,?35lo9 

50700,30 


“““ 

— i,oftonnn ' ‘ 

2)70.707 


37126.12 

.502775B 

“ 

3090,500 

1.415500 

2.242332 

60073,64 


(> 

5,000000 

2177,007 


37)60,37 

1,722805 


3705.331 

1.772020 

2,208800 

00277.06 

- 

tji i 

T 

0, 000(100 " ■ 

2103. ))7 ■ 


37250,37 

* 2,6AflOop 

- • 

3710,825 

2.130065"* 

2,265100 *“■ 

60340,50 


<> 

7,000000 

2I0P,2OO 


37.370, 3U 

3,337006 


3716,386 

2.4B9UT 

2.261402 

60331.07 


9- 

7l‘,000000 

21‘>5, )60 


37507,70 

3,605317 


3721,805 

'■■■ 2,608570 

2.26755C *“ 

60242,12 

^ fc 

10 

p.oooooo 

2200.200 


37660,00 

0,603300 


3726. 0S9 

3.206077 

2.272602 

00036,64 


— II- 

■ to.nnooflo 

?20«.opa 


37650,05 

5,2360o2 


3729,050 

3.509182 --- 

2.277697 

59725.68 


12 

11,00000 

2205, 032 


38066, |3 

5,600202 


3730. 000 

3.030)72 

2.282400 

59350.08 

^ '?p 

13 - 

— 1?,0P0O(l 

2213,007 


• 30291,02 

■ 5.661732 


3738. 007 

0,20)044 

2,206077 

58915,28 

V*^ 

10 

13,0(1000 

2210. 100 


30616,37 

5,0((25o3 


3702,005 

0.65376? 

2.291255 

58452,68 


~ 15 


2222.113 


36706,65 

5,800027 


3706, 1?5 

■" ■ 5.016525 

2.295592 

57976,01 ■ 


Ife 

!5,O0PO0 

2225,090 


30O?l|,Sb 

5.666020 


3750,070 

5.3B0013 

2.299400 

57u9l,21 

* c> 

17 - 

— lb, 00000 ■ 

2220. 770 


■ 302(11,00 

5.651757 


3753,010 

5.704060 

2,303305 

57«24,01 — . 


le 

17,00000 

2233,050 


35027,71 

5,709531 


5757.650 

6.108763 

2,307102 

56556,27 


IP- 

10,00000 . 

> 2237.021 -- 


30653,03 

■ 5.77300B 


3701,203 

“ ' 6.070100 

2,310791 

~'50O?3.1O~ 

•-> 

20 

lo^ 000^0 

220(i,(ifit 


30677.77 

5,709305 


3700.790 

6.B0P01? 

2,314306 

55603,66 


— 21 - 

— ?0 00000 ■“ •" 

2203.23? 

- 

OOlDl .02 

5,717077 


3706,212 

7,200063 

2,317630 

55174,58 


2? 

?},ooooo 

2207. 103 


00320.72 

5.673011 


3771.1,23 

7.573430 

2.321206 

546)2.07 

K>o 

— 2J — 

- ??, oopno ”■ 

2250. SB) 


■ 005O5.P3 

5,610000 

• 

3775,207 

7.90HIB 

2.324095 

54451,11" 

tn 

2« 

?3,0<10<'0 

2253.703 


00700.70 

5, 535603 


3776,000 

8,309282 

2.326117 

54003,61 


25 — 

— ?a, 00000 ~ ■ 

2257. )0B 


OOOBp.50 

5.030619 


37E1 ,058 

8.678010 

2.331541 

537'Jl,eS ■ — ■ 

o 

2fr 

25,00000 

?2b('.li3! 


0)102.02 

5.530522 


3765,462 

0.007363 

2,134974 

53307.49 


27 — 

2fc,000O0 

2?b3.7<>B • 

* 

oioiic.ei 

5,226030 

- 

3786, <906 

9,0)700) ■ 

2,338416 

53061,20 


2P 

?7 oonoo 

2267,105 


01605,00 

5.120200 


5792,473 

9,787980 

2.301667 

52733,11 

o 

.. 2, _ 

- 20,00000 

2270.05} 

- 

- 01005.51 

5,017025 

“ 

3795.970 

* 10.15921 

2.305323 ~ — 

■' 52412,61 ■*“ 


30 

20,00000 

2273,757 


0260?, 28 

0,019052 


3799.470 

10,53)0(1 

2.3«B780 

521109.74 


31 - 

— 3p,n0floo 

2277.100 •• 


0210*', 50 

- «,e?683P 

" *■ ' 

3602.051 

10,90330 

*2.352230 “■ 

5)79J,26 

O 

3? 

31 ,onrno 

2260.075 


023n5,56 

0,739777 


3600,413 

11,27630 

2.355078 

51492,70 


— 3S-- 

- 32,00000 - - 

2253,70b - 

” 

02572,50 

0,058197 


3609,853 

• 11,6099? 

2,359100 

■ 51197.34'’ ■ 


30 


2267.100 


02750,56 

0,521730 


3813,207 

)2, 02405 

2,362522 

50900,53 

o 

— 35 — 

■ 30,00000 

2200. 3R? ~ 


02037,00 

0,500015 


3610,652- 

~ * 12.30B83 - 

2,365912 

50bl1,b5“ 


3b 

35,00000 

2203.036 


03)16,70 

0,000302 


3620.007 

1?, 77009 

2.360275 

50336.2(1 



3b.0O0(!0" 

« flfvft 


O3203,(i'c 

"■ ’■ 0 ,371 150 


3623,331 

*13,10999 

2 * 1 / ? & J M 

50056, 06 

o 

30 

37,00000 

2300,06(1 


03000,67 

0,300767 


3826,625 

13,52037 

2.375913 

49779,27 


JP - 

— 30, cool'll 

2303.231 


03636,05 

-- 0,229970 


3629, 2«9 

I3,®0333 ■ 

2,370185 

49505,06 


ao 

3®.ooor.o 

2300. 30B 


03006,61 

0,15727b 


3833.121 

ia,?808fl 

2.3620?5 

4023o,26 

o 

P! - 

— op (locno — 


■ 

03072,02 

- O.OB2067 

"•* ' 

3636. 52(T 

10.6589? 

2.385633 

"" 49074,50’ 


02 

(Il,t0{i0(l 

2312.500 


«t()35. Oh 

0,00661? 


3639.403 

15,03750 

2.388809 

46708,65 


03— 

02,00000 

2315.501 


00205.70 

■ "• 3,937805 

1 *- — 

3802,025 

15,01060 

2,391052 — - 

"■ 48051,13 

o 

tiU 

«3.000('0 

2310.5OP 


00053.50 

3, 672700 


3805.715 

15,7963(1 

2,595050' 

48l9b,65 


— o5 — 

- — aa,rOOOO 

2321.500 

. — 

00000,0*’ 

' 3,615009 

**“ ' — 

3806,756 

10,17008 

2,398120 

“47945,18“ 



05,00000 

2320.002 


007eP,7b 

3,7‘762O0 


3651,732 

10,55710 

2,001140 

47677.59 

o 

07 — 

— ob,C00on- 

2327.331 - 


O«Oi5,50 

3.755263 

' ' 

3850,603 

10.93836 

■2.404071 

' 47370,77 • 



P7.O00PO 

2330.070 


05Pt)7.70 

3.702160 


3657. 370 

17,31901 

2.000013 

47114,69 


•i c 

1(0,0000(1 

2332.770 “ 


052)0,67 

3 f 


3860,095 

"17,70?02 

■2,000704" 

■ 46893,52 

o 

50. 

PP,A00Ofi 

2335.000 


05371.30 

3,720591 


3602,785 

18,06453 

2.012462 

4bb70,7C 


51 

■ 50,00000 

■ 2336,002 ’ 


05522,70 

^ i«;uo7 


3605,0(10' 

IB, 06705 

2,aiSlflO 

”■■*6440', I O' 


TRAJECTORY NUMBER 6. 



ATOP 111 4T’^OSPHERIC TPaJECToPV OPTIhiZATJOH PPPCRAM VtPaJON 1,00' }S maV1«>2 





'CASE PiHAOT" 


STAGE " 1 

— CYCLE" 



"“PASS ' Ti 


PABE~759~ 






PliPL 

MTNtMtroTIOM 

TO fcNERCV 












TTP6 

51^06000 ~ 

VG7TF 

HGC77 

6A670 


Vt77F 

RC77N 


AHACH 

AMASri 




5P 

■ ?306,6fl1 

03678.12 

3,706291 " 


3868.056 

Ifl, 05065 


2,fllT879 

4821'»,5J 


%'h- 


%i 

5P.0OD00 

?3«3,Pa? 

85525,05 

3,708061 


3870,629 

19,2386* 


2.82051b 

85490.68 



50 -- 

53, cool'd 

8365.761 

• 05076,92 

3,705161 


3873.156 

19,61685 


2,823117 

85759,15 



55 

9i.,O('0O0 

03U5.P36 

06128,66 

1.706973 


3875,639 

20,00386 


2.825678 

8552U.6S 


— — 

5H ■ - 

56,00000 

P350.665 

062»0,77 

3.716020 


3678.071 

20,3008* 


2.825183 

85287.05 



57 

56,00000 

P353.000 

06033,0) 

3.727199 


3800.009 

20,77369 


2.830681 

85085.85 



SP— *' 

57,00000 

?355.371 

06556,75 

■ ■ 3,7o2207 

"* 

3852,770 

' 21.15963 


2.833088 

88600,66 




5f,COOOO 

?357,663 

Ob7(t0,90 

3,759693 


3665,033 

21.58577 


2.835391 

88S5J.20 


— — 

60 

50 . <10000 ■ ‘ 

P150.556 

00895,97 

- 3,779593 


3687, <; 36 

■' 21.93223 


2,857677 

88297,25 



61 

60, <10000 

?36?,0O9 

o70S?,09 

3,092735 


3809.375 

22.31010 


2.039901 

88038,52 



6? 


?’^pa.noo 

87209.31 

3,020860 


3691 ,006 

22.70629 


2.842060 

83778,70 



63 

6?,noi->oo 


07567,50 

3,050285 


3693,051 

23.09360 


2.880151 

43505.51 



60 

63,00090 

736A.07O ■ 

07527,79 

3,B915-j9 


3696.361 

■■ " '23.80)55 


?, 886171 

83230,61 




65 

6<I,C0070 

7369.063 

07689,33 

3.929176 


3697,230 

23.5607) 


2.888117 

82989.58 



66 ' 

65,00000 

?37l .771 

07052.65 

3,972126 


3899.005 

28.25011 


2,889905 

82661,98 


* 


67 

6e.,noooo 

?373,a99 

080)8,01 

» 8,021528 


3900,0*0 

20.60675 


2.851769 

82367.28 




66 - - 

67,00000 ■ ■ 

?375.iap 

00165,65 

- 8.U77820 


3902,279 

25.03563 


2.855867 

82064,71 




e« 

6A,OOflft0 

2376.69a 

00355.58 

8,138863 


3903,773 

25,82075 


2.855071 

81753.79 




-7c 

69.00000 * 

2775.153 

05528,77 

■ ' ~ 8,205837 


3905.100 

25.0UI? 


2,056577 

41838,01 




7V 

70.00000 

2379, 5jfl 

08700,98 

8,297786 


3906,826 

26.20368 


2.857903 

81]08,23 


> 


'7? 

7l,fl0f 00 

2300.761 

00055,53 

8.822039 


3907.531 

26.59333 


2,459271 

80761,27 


N) 


73 

7^,0OPOfl 

2381.557 

09072,51 



3908,002 

26.98310 


2.860805 

80402,24 


ON 

■ — 

-76 

73,00000 

236P. 763 

09260,98 

8. 71631(1 

“ 

3909.179 

" " 27.37295 


2,86)380 

80025.21 




75 

7a,000O0 

2363.1 79 

09866.38 

5,026922 


3909,101 

27.76200 


2,86)769 

39617.58 




‘7^ 

•75,00000 ' 

' 2353. a?9 

09673.05 

8,o70O9« 


3909,925 

20.15265 


2.862027 

39198,62 




77 

76,00000 

238«.0|0 

<j9Bb7,70 

8,485275 


3910,621 

25, 5o?9() 


2,862627 

36825,13 




■7A 

77,00000 

2350,085 

50050, 78 

• 0,555809 


3910,372 

" ' 25,93307 


2,862706 ' 

50885,22 




75 

76,«000fl 

235u,?9B 

50251.50 

0,560507 


3910,905 

29.32308 


2.862683 

30106.02 



' — 

■80' — 

79,00060 

230a. 763 

50831,69 

8.310826 


3911.763 

29,71308 


2.863805 

37612,68 ~ 




fl| 

AO,0OCO0 

2355, a06 

90612,06 

8,323895 


3912.023 

30.10391 


2,868069 

37519,19 




8? -- ' 

«l,0noO0 ■ ■ 

2356,098 

50709,37 

~ 8,17727* 


5913.3110 

'■■■' 30,09856' 


2,864700 ■ 

37234,17 




85 

6?, 0000(1 

2366,537 

509o1,l2 

8,1)00387 


3918,169 

30,88530 


2,865588 

36958.28 




gy -- - 

*3,06000 “ 

2307,159 

51121.37 

3,8887)0 


3915,212 

31.27636 


2, 865912 

36692,99 




85 

*u,0fl00fl 

2355.197 

512S8.07 

3,218107 


3916,003 

31.66778 


2.866952 

36488,51 



“* 

86 " 


2359,0) n 

513R5.29 

2,765250 


3917.650 

32.65920 


2,867792 

36262,91 ’ 




87 

A6,o'>oon 

2390.760 

51875,03 

1,569739 


3920.1(12 

32,11513b 


2.869600 

36167.00 




68 

•57,00000 ■ 

2392.730 

• 51527,77 

~ 1,105361 


3922.271 

32.08597 


a.OTloSR 

36120,57 " 




65 

56,00000 

?39U,»77 

51579.63 

516^7,09 

1,225053 


5928,008 

33.23668 


2,875853 

36078,21 




50 - 

Bo,roroft 

2397. <171 

1 ,050720 


3920.656 

33,63012 


2.876120 - 

36083,58 " 




91 

oo, (toono 

2390,335 

51060.56 

,901 1 1 /f. 


3928,969 

38.02376 


2.47SU61 

36022.26 




-9? 

9l,0000[i " 

■ 2001,667 

■ 51703,20 

, 7688880 


3931,338 

"" 58,81768 


2,880667 "■ 

36012,39 




93 

«?,flOPO« 

2803,563 

5l7o5,«7 

,1677226 


3933,310 

38.01228 


2,882625 

36014,12 



. 

-9a 

9j,floonn “ 

2006.119 - 

51723,8b 

•9.0202685E 

-03 ' 

3935,670 

55.20709 


2,885866 

16072,51 ■■■ 




95 

93,00660 

2006.1)9 

51723,55 

. -9.0202bpflfc 

-03 

3935.870 

55.20709 


2,885866 

36072,51 




96 — 

93,15715 

2906.009 

51728,95 

6,03658038 

-0 2 

3936,160 

35.26997 


2,805766 

36076,59 




97 

93,15918 

2806.809 

51728.05 

6.83650830 

-02 

3936,160 

35.26997 


2,885766 

36076.59 




‘96 

•93.i799j - 

' 2806.087 

' ' 51720,11 

7.83687B2E 

-02 

3936.197 

35.27819 


2,085805 

36079,09 



TRj^CTORV NUMBER'S."' 


ATCIP Itl atPOSPHEBIC'TRaJECToPV 0PTIffI24TI0»<~PR0CRAM"v£RsT0N‘T."cr«“ i5^*HAV 



*TClP lit ItWOSPHERIC TPaJECToPY OPTIm 12*TION PROCRAH vtRSlON J,00‘ iB H*Y 

rise ra«*07 * jtace i " cycle is •" pass ‘i * Pace" it.0 

FUEL HIMPIZATIO'I TO EREMGY 



AMAJiS 


ALPRn 

TE7TP 

CL 

Cl) 

AN287G 

ESPtP 



CYMPP 


"T 



‘»?'."flOo 1 ? 

07*10.55 

9,8o772o8£"02 

0,5388l50E-02 

-2,892260 

‘30*0557 



1522. Ool 



IftTj.PSo 


•1 .A*??l 7 

oru9J ,?l 

e,*9e57rt7t-o2 

o.0T02|7oF«n2 

-2, 687569 

35i)?92o 



1500,9*0 


3 




-0,5567‘’7AF.O? 

08925. *7 

8 ,e 8 ne 2 ?*£-C '2 

O,o5750?9r»0? 

-2.689636 

3515*36 

•. . 

- “ 

1563,273 

' 

(1 

intP.hlo 

, 

.6?05937 

09?33,56 

7 ,oe 5 u 22 ot- 0 ? 

0,307«866F-n2 

-2,29«300 

3530280 



1577,070 


5' 

lATl .‘5*1 


?'.I007|7 

0*026,10 

7,76513l3t-0? 

o.36«9rt03F-f)2 

-2. 008056 

35052*0 



1587, 7*T‘" 


6 

lAJd.Sd? 


5.191*06 

09093,05 

7 , 0 oM 295 * 7 -n? 

o.33855l?F-0? 

-2. 32*952 

35*0360 



15*3,722 


?■ 

lOPO^bAO 


■ 5.70?nS7 •' 

(.9050,76 

6,1920lUBt-l)2 

0.2766659F-02 

-1,908776 

3576300 

“**" ■* 


1596,110 


6 



a. 1 1 5 P 60 

0930] .69 

5,00817078.-02 

o,2i8318oe-02 

•1,5*593* 

35*3323 



15*6,100 



!n?7,-17 


u.*0*A6* 

09171.70 

0 , *8060*58-1)2 

0,2!05*6SE-02 

•1.5570*? " 

3610756 



15*0.305 ■ 


to 

IP?o,i7* 


5,«6*9oti 

o?9?2.ia 

8,6*330706 -0? 

o,2956d07F-*2 

- 2 , 0 * 616 * 

3627000 



1589,053 


— n 




R.PitOof 

06*8*, ] 0 

0,57 135*18-1)2 

O,20*5o?2f-(i2 

-1.056278 " 

3603570 

* 


1581,780 



lf'?A,3)b 


0.358068 

o8?(/5.n 

O,*9068l*t.o2 

«,?08iJ86HF-02 

-1.055019 

3660510 



1572,621 





6 . |Ol9?0 

07778,78 

3,2*7oP5tE-02 

0,2c98802F,n2 

-1.0*5726 

3677215 


“ 

l5b2,C3S' 



IfP?.?"? 


6,160090 

07330,39 

3,0i021?6E-P2 

O,207?«52F.n2 

-,*820517 

3693606 



1550,906 


J5 

' »f.P| ,277 


6.P3I30 

06**1 ,93 

2,9aib0uit-02 

0. 20517005-02 

-,*«S06*7 

370*821 



153*, 56* " 

- — 


1 0?ft,2A(i 


0.101660 

060*5,15 

2,8&63027£-02 

0.2c2*20iE-n2 

-,*26659! 

3725733 



1528,207 


— 17 

“ 1010 , 2«| 


6.0A|(10(1 

05 * 75 , ?6 

2,90*591158-1)2 

a,19*6305F-02 

-.9272007 ■ 

3701389 

*"* 

— 

1516,817 

“ 


Ifilf, 110 


6.06tS3? 

05*?5,td 

?,9o6007?E -0? 

0.1983052F-02 

-,9308*2o 

3756807 



1505,030 


jp 

- -JC17,llfi 


6.062138 

05C73.77 

■ 2,99*l798t-02 

0.193051 3F-02 

-,9399705 

3771978 


— 

1090,006 


20 

1 (lit. J7« 


6'.05joifl 

00619,5? 

3,0l80l2*fc-02 

**,ie999?ie-02 

-,*392531 

378689b 



1092,632 


— 21 

IOJ',ot8 


6.016P70 

00?08,00 

• 2,98005138-02 

O,167?7blE-02 

-,*232621 ' 

3801562' 

— 

“ 



2? 

1(11(J.PA8 


5.967*36 

03*52.03 

2.907*?9afc-0? 

0 , l*o60n3F-O2 

-,907c*8a 

3816105 





— 23 

l(itS,B?5 


*.000776 

03097.27 

2.89958931-02 

0. 1F2O091F-O2 

-,*b7o*2a 

3830662 

— 

— 

lbuf^,74d ' ^ 



2«i 

* U,l?,tA8 


*,607*8? 

03105,63 

2.82*l8u3r -02 

0, 1795590F-02 

-.8616030 

38OSI0O 



I<i37**t20 


— 7 - 25 

lOltfORT 


“• *,70*566 

0279A.P7 

2.77969571-0? 

0, 1769P02F-02 

-,*037200 

J659062' 

— 

— 

1027,330 

* 

I 2 b 

1 P< 0,75? 


5.60U711 

02058,2c 

2,77?768i£.-i)? 

0, 1701987F-P2 

-.*365965 

3873732 



1OJ7.079 


27 

- irno.M? 


5.50*165 

02120,35 - 

2,79005018-02 

O.I712769F-02 

-.8361*21 

3887911 

— 

-- 

1007.165 


26 

100 A,‘ 1 «l) 


5.01686? 

017*7,1* 

2.820587*6-02 

0 , 1682682 f -()2 

-,8390273 

3901**0 



1397.568 


20 

1017. *71 


5.331191 

01076,55 

2,65«<237t-02 

0, 165?0*/F-P2 

-,*006320 

3715976 

— 

-- 

1366,331 



30 

1007, PA* 


5.2*1350 

OUo2,n2 

2.B995Plufc-02 

0. U2UC0F-02 

-,650*051 

3*29855 



1579,373 


3 j 

loot,!*? 


• 5.177?*1 • 

00*53,17 

2,9o?i*67L-02 

0.1589969E-02 

-,85'75ll* 

390362S 

- — 


1370,690 


32 

IPf5,30(l 


5.108775 

0u509,0fl 

2.965e2Rlfe-02 

a.l55*768F-02 

-,8o02*3l 

3957282 



136 ?, 261 


— 33 

— ipnu.uio 


5.00*07* 

0025*. 06 

• 3,02797b?E-i)2 

0.152761SF-02 

-,*706326 

3970823 


— 

1550,061 


3« 

1005,55? 


0.9*6579 

SRRbS.bS 

3,O6PO0e9E-{.2 

0 ,ia* 6 e 0 OF -02 

-,*767*23 

3*80202 



1306.069 


— 35 

— inn?. 65 a 


" 0.930617 

39660.57 

3.10330i6E-0? 

0,106607cF-02 

-,*ai5i6u ■“ — 

5*97536 

“*• 

*— 

1338.266 


36 

inOt.TAfl 


0, "70*00 

39376.95 

3, 1295P31E-02 

o,1036200F-02 

-,883*065 

0010701 



1330,635 


— - 37 

1000,717 

** 

a.BI0O06 

3*092.50 

3, 138909UE-02 

«,IUU7707F-02 

-,8820*2! 

0023731 


- -- 

1523.169 


36 

1000.0*5 


0.7*3163 

S6"I1,62 

3, 1 5005<i6t.»02 

o,l37*363F-n2 

-,88070*0 

0036621 



1515.665 


3P 

pea.i*A? 


0.69?69* 

38530,19 

— 3,le>S7553E-02 

o,13508*3F-02 

-,880630! 

000936* 

— 


t306;72S 


* 60 

**<!,5't*7 


0,6?**96 

36260,37 

3,16092738-02 

«, 1323*059-02 

-.8763*0(1 

0061972 



1301.707 


HI 

.«*7,«*7a 

“ 

* 0,6*9905 

37990,00 

3,17595099-02 

•‘.12M61P2F-02 

-.8752651 

0070025 

- *- 

- 

1290,937 — 


Hi 

*«6,65«5 


0,0960*1 

37720,*! 

3,10901189-02 

0,1267flS5F-n2 

-,*7718*7 

0086727 



1298.295 


63 

***,81*7 


'• 0 , 00555 * 

17062,07 

~ J,238865?t-02 

o,123*612F-02 

-,»B26?7* 

O09887S 

— 

1281 , 810 '" 


6 <l 

*90, * 61 ? 


0.397000 

37203.90 

3,2906323E-02 

O.120P802F-02 

-.8*09236 

0110877 



1275,076 


— 65 

- *90 151? 


*' 0.36?19* 

36908,33 

3. 30361908 -02 

0,11783005-02 

-,*016041 

0122723 


- . 

1269,265 “ 


66 

*05,5?55 


0.36**13 

306 76 , 0 6 

5,0683560t-0? 

0,11353055-02 

-,9330858 

013UU1U 



1263,13* 


-67 

• 66 ;>^«;oaR 


”■ 0.376185 "* 

36375,75 

3, 5709*01 t -02 

*.1088732f-02 

-,*096800 

'0105880 

— 


1257,005 



001 


0.37831 0 

3ol 07,90 

3,6o7635?t-02 

O,l('O7080F-02 

-.9505600 

0157120 



1250,820 


— 60 - 

— — 060,6776 


- - 0.376775 - 

35881. OJ 

- 3,6?«800ht-02 

«,l00755lF-n2 

■•.*507510 

0165266 




12*0,605 



50 

Cf. 

990.069? 

■ 1 , .... oa ft '^AiCe 


0.376170 

<• — if ^ ■Mw.M 

35650,95 

3.6093683E-02 

«,0967e?2F.n2 

",*566622 

017*331 



1236.073 



**«^»r 6 TP 



~35u? 9 , j 6 

1,6763226E-02 

4,092831OE-02 

■-,*5*0*5* 

0190316 



1232.306 — 



TRAJECTORY NUMBER 6. 


‘ ATOP III ATMOSPHERIC TRAJECTs'i'' OPTlMlJiTlON PROGRAM' v£RSlOtO;oO“l S' KAY 1*72 



ATOP ri; ATMOSPHCHIC TRAJECTORY OPTIhJZATIOR PhOGHAm v£B5I0n"3;00" J5 MAT J<»T« 


— ™ j— 





CASE PaHAOT 


stage * 1 — 

■■ CYCLE 15 

. ---pigj j- 

•~7>A{,£~261~ 





FliPL 

MTl'IMTJIATIOW 

TO ERERCY ■■■ 

f 








IHtSS 

At PHD 

TE7TP 

CL 

CO 

A9287C 

E36EF 

OVKPP 



5J 

oad’,9698 

a‘,.39(,T60 

35201,20 

• S,7i053e9t-02 

O,0698626f-O2 

-,963190?' 

0001220' 

1226,136 

' 


53 ' 

987 6697 

0.003179 

30973,7b 

3,7a78237t-«2 

0,0*091 3HF-92 

-.9679130 

0212039 

1219,950 



Sa 

986>77«i '• • 

o',0I8l22 

307o5,60 

3,7Bi2598£-(i2 

O,0«10502F-n2 

-,9716519 

OP22773 

1215.709 " 



55 

986.689a 

9.93511 9 

, 30516.52 

3,812671*6-02 

<(, 07726(168-02 

-, 9707857 

0233017 

i?07.5l2 



5h 

955,3&5a 

0. <157395 

■ 3“28o,3a 

3.P5l625?t-P2 

0,O7iOM8F-02 

-.9795801 

0203970 

1201,236 

ri^ 


ST 

98a.5?59 

fl.0R(i6?8 

30650.81 

1.0<-U229U6-O2 

0,06960ibF-n2 

..0Bb('922 

0250029 

1100,910 



— ■ 58 

«?3.7a9fl 

■ 0,510392 

33*21,66 

3.932i669f-02 

O,0666i00F-02 

-.9893068 

4260793 

1168,522 


■ 

51 

9»? 978(1 

0.501(689 

33566,66 

3,9M83utt-02 

0,0625203F-02 

-.9915653 

0275056 

1182,064 



68 

9*2, ?i n 

0,578103 ■ 

33309,68 

3.90Ae6t.9C-y2 

o,U59,)i 8ie_02 

-, 9952810 

028S216 

1175,530 ■ ■ * 



61 

981 ,aa86 

0.616338 

33110,52 

a,0.39J636F-o2 

O,05556OPF-O2 

-.9996709 

0295270 

1168.915 


— 6?* 

986.*9fta 

0.696301 

3286ft. 97 

a,0756663E-02 

0,05£p22iF-02 

-1,002997 ' ”■ 

0305223 " 

1162,205 


63 


0.761299 

32620,82 

0,11925166-02 

0.0069066F-02 

•1.007666 

OJISO6O 

1155.000 


— 6fl 

079.lftHp 

0, 79 1 609 

32377.85 

a.lf6l99aF-02 

O,0o56o70F-02 

-1,012029 

4320785 

1148,007 

' 


65 


0.865781 

32127.77 

«,2160295t-0? 

u,00<;abo5F-62 

•1.018609 

0330392 

liul,059 



66 

C77;786P ■■ 

0,668050 

31870,27 

0.27562226-1(2 

0.0392633F-02 

•l,0?6?6? 

'430388J 

1130,302 

Y 

% 

67 

976.9707 

0,939680 

31616.95 

0,3oib0236-u2 

0,0361 17SF-02 

•1. 030958 

0353208 

1127,005 

1 


68 

976.?tlfl 

5.019525 

31355,36 

a.aci55865e-02 

0,033U36F-02 

-1 ,0O?O10 

036?o«9 

1119,550 



6R 

979.5181 

5,090239 

31669,10 

0,05970766-02 

0,03031 17F-02 

-1.008367 

0371599 

1111.924 



"" — 70”^ 

970.7999 ■ 

5.153959 

30817,85 

■ 0.532B666E-02 

O,027OSoof.02 

•1,057626' 

0380570^ 

1100,117 



7l 

97a . (j8Tj 

5. 352608 

30506,70 

o.8l'|507?6-i)2 

0,02271108-62 

-1.102813 

4369020 

1096,102 



72 

973,‘»Bf.a 

5.63193.5 

30255.06 

O.990O677E-02 

O.01893U1F-02 

-1.101707 

0398150 ■ 

1007,798 



73 

972,6797 

5.6978)0 

29960,37 

5,07soo27E-02 

0.0205692F-02 

•1,152075 

40067CO 

1079,130 



7a 

971.9893 ” 

5.891,877 

?965a,9fl 

5,23|62eftt-02 

0.0258386F-02 

-1,175700 


1070,00b ' ' 


> 

75 

971.297b 

6.670379 

29332,36 

6,92p7856t-i)2 

0.09776686-02 

-1.521167 

4422398 

1060,157 


to 

76 

970.6172 

3.930612 

29000,97 

-I.7336311E-02 

0,u8b15o8F-02 

.2963705 

0429574 

1009,905 



77 

969,9aj6 

6.C30-566 

2«709.27 

6,69300926-02 

0,0«67Y80F-02 

*1,000329 

4036800 

1001,218 



— 7S 

«60.P76f - 

• 6.573217 

28051.05 

7,172192*6-02 

*4.in72775F-02 

-1 ,53o?6S 

4043175 

1031,715 " “ 



V> 

968.6157 

3.97609^, 

28isa,l3 

-1 , 1 779S,;2E-0? 

0.1210398F-62 

, 1 763636 

0009964 

102?, 010 



88 - 

967.9602 

5,708860 

27916.06 

6,lS703f,96-02 

O.0827220F-O2 

-1,30*671 

4056910 

1013, bbt ” ■ 



61 

967,3098 

0.97?603 

27682,17 

3. 2*273686-02 

«,C3D0550E-02 

•,7P1699S 

4060211 

IOPS,057 



— 68 

966,6685 

■ 0.977720 

27050,02 

3,83857136-02 

".0233131F-02 

-,8206*70 “ “ 

4071473 

997,5780 ” 



83 

966, 0239 

0,930602 

27232,27 

0,«e658b5F-U2 

o,U20?611F-02 

-.8562718 

4078714 

990,0300 



-- 8a - 

965,3881 

2.0*6807 

2702J.97 

-2,53829a9L-02 

O.0355ft92F -02 

,0367337 

4484656 ■ ' 

982,7609' "" 



85 

960,7563 

5.129129 

26853,63 

7,609| 0(i96-02 

O,1o*»27O0F-02 

-1,592000 

4091296 

977,3533 



— -86 

96a.l2Sl 

■ 1.053175 

26683,00 

-3,07382851-02 

O.O230832F-02 

,6100725 

00970PO “ ■■ 

971,9105 



67 

963,5927 

.0591 067 

26573,00 

•3.1300318L-02 

0,02i.?88feF -02 

.8U705O8 

05011057 

969,1551 



88 

062,8736 * 

■ 2.727338 

26511,80 

6,08608776-02 

0.0659150F-02 

-1 ,3'n39fl 

0510603 " 

960,3295 



a« 

9e2.?553 

2.061558 

26U51 ,22 

3,69560176-02 

o,0i2ai57F-02 

7759103 

0517623 

967,6617 



— 

9o1,6327 

1.78)017 

26396,98 

3,06600776-02 

O.0U6275F-02 

-.7350827 

“520465 

967,2195 • 



51 

O^I,flJ65 

1.703908 

26350.09 

3,762019lk-*O2 

0,005366}F-02 

789376? 

0531 lot 

967,1570 



92 

960,3886 ' 

1.578781 

26312.20 

3,7280991)6-02 

O.001779OF-02 

•.79S019?" " " 

0537800 

967.0215 



93 

959,7668 

-.5753053 

26265,80 

.l,6650S23E-02 

0,05U99noE-02 

.3061017 

0503117 

967,9007 





q^Q'pXOQa*“ 

1,955008 

26300.12 

' 7.9OO6971E-02 

0.136O2O2F-02 

-1.607768 

0509282 

970,0507 ' 



95 

999, 1 aoa 

1.99500* 

26300,12 

7,9aOh97lt-U2 

0,13b0202E.02 

•1 ,607768 

0509202 

970,0507 



— 96 

959.6053 

' 2.018653 

26300,83 

7.89313506-02 

O,n096*OF-O2 

-1,590229 ■■ ■■ 

0509906^ 

970,2795“ ' ' 



97 

O59.0U53 

2,016653 

26300,83 

7.8?3l350fc-02 

0,1309b80E-02 

-1,598229 

0509906 

970.2795 



98 

999. 0323 

2.026051 

26300,87 

- ■ 7,82672332-02 

0, 13022726-02 

-1.597002 ■ r 

0549999 ■ * 

970,5067 
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TRAJECTORY NUMBER 6. 


JJJ atmospheric trajectory OPTIHIZATION program VEBSltlN i,00 'jS'HaiT l9Ti“ 

tASE FaMART • 8TAGF t CYCLE 15 ’ PASS T PAGERS? 



-ATOP m atmospheric TBAJICTORr OPTIMIXATION PROGRAM VERSION J,0fl 15 MAY 1G7I 


eiSP'PoKAOT "STAGE I " ‘ CYCLE ' 10 

■"■FUEL MIMTMIZATION TO ENERGY " 


PASS IS 


TlMf 

I’.poooooc 

• *,900000 

S. oeoono 

• a.ftoooop ■* 
s.Oopooo 

• A,oonoflo 

T. oooooo 

• e,oooooo ■ 
♦,900000 

"jo.pooono 

t ), 90000 
•")?,00000 
1 J, 0 fl 00 o 
' 10,90000 

15.00000 

' 10,00000 

17.00000 
1P,OOOOQ 

10.00000 

■ P 0,00000 

?l, 00 Ono 

' *2,0OOOq 
?T , 90009 
■ ?o, ooooo 
?s , 00000 
" *6,00000 
?7, ooooo 

- *0,00000 

*0,09000 

- sp,ono«o 

Ti,eoooo 

- 52,90000 

TJ,pflOOO 

■' 50,00000 

55.00000 

-■ 56,00000 

57.90009 

'■ 58,90000 “■ 

56.00000 

- 00,09009 — 

«i, ooooo 

- 02,99009 — 
oj,o900o 

" 00,00000 
(15,00000 

06.00000 

07.90009 

~ O 8 ,p 0009 

06,90000 

- 50.00000 


W 677 r 

~ 250,0000 ■ 
*60,7115 

201,b«(*o 

516,5709 
“■ 502,000* 
568,5605 
" 505,0160 ■■ 
0*1,1*55 

— 905,0050 
066,7572 

■ 062,6010 
510,2*86 
“ 5 l «,8?5« 
550,1526 
~ 572,1026 

588,8*65 
“ 600,2708 
618,7711 

— 652,0857 - 
605,5766 

■ 657,2665 
666,2226 

— 676,250? 
687,3622 

■ 665,6580 
703,0082 

"■ 709,0600 
715,1*13 

— 716,6012 

7*3,6516 

— 727,1010 

726,0660 

-- 731,05a? 

751, 8501 
'■ 751,8128 

750,9816 

— 726,0610 

727,2673 

“ 720,0065 
7*1,1166 

— 717,310? 
715,0700 

"■ 708/056? 

703,0520 
•“ 698,1561 
662,5605 

— 686,676* 
681,0565 

676,1660 

671,162§ 
■” 666,6201 ■ 


H0C7F 

■ ' 500,0000 " 

077,2721 

015,9150 

5*9,6227 

226,9552 

107,5155 

.30,50580 

■172,7072 

.512,5087 

■006,6355 

.575,5650 

.667,5560 

.787,2020 ■ 
.870,8226 
.630,5757 
>676.5658 
.995,8508 ■ 
.965,9568 
.670,7500 
.639,5507 
.887.2122 
.815,0055 
.723,9692 
.610,5115 
' .086,7062 
.500,0019 

■ .176,0100 

6,739210 

206,5807 

025,5115 

- fii/ia 


CAH 7 D 

0, 

.6,030556 
•15,05060 
•17,07305 
.18,60209 - - 
■20,67522 

•20,69760 

■16,66628 
•17,90869 
•16,25158 
• 10,18260 ■■ 
•12,01050 

.6,650566 

•7,672305 
-5,521210 • ' 
>2,677166 
•,7785502 — 
,6678206 

- 2,061678 “ 

5,855625 

- 5,009002 

7,020630 
8,502887 
9,635180 
11,56662 
12,76268 
10,18205 
|5, 50167 
16,82556 “ 

18,20022 

0 A f 2 . ^ 1 *i 


VITTE 

1776,016 

1761,612 

1809,022 

|830,000 

1852,968 

■1875,555 

1900,020 

1627,700 

1955,011 

1981,555 

2007,156 

2051,716 

2050,600 

2076,026 

2066,260 

2110,161 

2130,101 

2100,611 

2157,681 

2170,265 

2181.150 

2190,655 

2166,010 

2206,211 

2212.185 

2217,000 

2220,650 

2223,517 

2220,602 

2225,251 

2220,520 


RC77N 

0, 

0 . 252252oE.oa 
6,750060oE.o2 
,1552702 
,1867825 
,2017612 
“ ,3000062 

isosoorf 
,0306621 
,5030510 
' ,5760550 * 

,6601076 

■ ,7009550 
,8350676 
,6256065 ■ ‘ 
r,02O895 

■ 1,116002 ' 
1,219689 

' 1 , 3*2635 
1 , 02759 * 
1,550086 "" 

1,602612 
1,752708 * 

1,865635 
1,675525 
• 2,086062 
2,201160 
2 , 51 ua2b 

2,027850 

2,501163 


610,0155 

20,65415 

2222,667 

2,766671 

1176,305 

— 22,25900 

2216,681 

2,876001 

1060,067 

25,66055 

2215,955 

2,686206 

1766,673 

- 25,12568 " - 

2210,621 - 

5,066661 

2085,086 

26,52986 

2204,055 

1,207506 

2018,990 

27,75160 

2198,111 

5,510200 

2765,001 

29,01567 

2160,755 

5,019605 

5125,588 

- 30,09687 ■ 

2185,017 " 

5,523555 

1461,290 

31,05212 

2176,111 

5,625635 

5966,750 

31,87265 • 

2166,706 ' ' 

5,726865 

0208,516 

52,65019 

2161,291 

5, 826021 

0615,561 

55,28722 

2155,608 

1,620526 

5025,670 

53 , 8932 ? 

2106,017 

4,021265 

• 5419,566 

" 30,01307 

2119,010 

4,116712 

5610,260 

50,66757 

2152,700 

0,210866 

6206,700 

— 10,60755 

2127,950 

0,500220 

6595,575 

50,10720 

2125,101 

0,567088 

- 6671,280 

33,05929 

2123,671 

0,089870 

7357,905 

52,02007 

2125,601 

4,582822 

“ 7686,520 

29,91196 

2150,727 " 

4,876757 
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AHACH 

■" ,220'ill* " 
,2010811 
,2617605 
,2858785 
,5065728 
,5502050 

■ ,5501706 ■ 
,5772020 
,3963025 
,0707621 

.• Jofll 2217 
,0605655 
" ,0760021 ■ 
,0665550 
,5120688 
,5270120 
" ;5 fll 2067 
,5502541 
•’ ,5665192 

,5780675 
,5687015 
,5685278 
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6,573737 

19675,36 

,1702797 

2. 1391956E-02 

-1.675526 

558509,9 

517,5912 



15 

1163^611 

— ♦ 

6,371670 ■■ ■ 

19760, ?B 

,1199975 - - 

2,01 31 972F-02 

•1,076073 ■ 

566621,7 

530,2731 



16 

1 163,635 


5,37??R3 

19799,81 

,1669906 

2.0573816E-02 

•1.321659 

575380.3 

562,5827 


— * 

15 --- 

1 |65.?56 

— 

6,????86 “■ 

19868.39 

- ■ ,1667165 

2,05685S7F-02 

-1,366626 

563906.6 

555,9699 



16 

1163,086 


6,802597 

19886,57 

.1537620 

2,035*616? .02 

-1,270915 

592583,0 

566,5705 


— •• 

17 — 

116?, 908 

► — 

7.677806 

19915,78 

,1323787 - 

2.0331671F-02 

• l,279q5fl 

601266.6 

576,6062 



IB 

1 16?, 733 


10.13866 

19928,61 

,1961801 

2,2272701F-02 

-1,903891 

609656,2 

582,5221 


— 

19 - 

1 16?, 550 

' 

|1,I9?1? "■ 

19917,12 

,1589200 

2,097oa?SF-02 

-1,565603 

618117.2 

566,5509 



20 

1 16?, 383 


1 2.905 35 

19R»?,10 

,1696050 

2.1327357F-02 

•1,680529 

626600,6 

592,9812 



21 " 

1 162,?09" 

“ 

1?. 76686 ” " 

19866,96 

,1100976 

2,0017132t-02 

-1.110368 " 

635363,6 

596,3219 



22 

1 16?,035 


I3.31236 

1 9797,00 

,1175727 

2.0103863F-02 

•1.188760 

666117,0 

599,2065 


— 

21 

1)61,86? 

— 

15.79530 

19735.12 

-- ,1821761 - 

2.I751362F-02 

•1.825239 

652581.7 

600,5581 



26 

1161,689 


16,80653 

19651,31 

,1506616 

2,06917676-02 

-1,516591 

661066,1 

599,9665 



25 

1161,518 



17, 70620 * 

19556.36' 

,1383300 ” 

2.0965935F.02 

•1,389780 

669653,0 — 

598,1905 



26 

1161,367 


)8.9?6?6 

19653,80 

,1659032 

2,05913617-02 

-1,656805 

676195.6 

595,251* 



27 

1161,177 

— 

?0, 36009 

19336,59 

,1566276 

2,08216806-02 

-1,530725 

686666, 6 ~ 

590,9190 



28 

1161,008 


??. 01567 

19198,1 1 

.1662556 

2.1201977F-02 

•1,62692s 

690965,6 

586,9927 



29 " 

1160,861 

-• - 

??, 36366 ~ 

19067,62 

•" - ,1269031 ' 

2,Oltt88T6F"02 

-1,217015 ■" 

705607,8 

577,9665 



30 

1 i6fl,67u 


?3. 69651 

18887,66 

,1681905 

2,06352566-02 

• 1 ,618127 

711775.3 

570,1993 


— 

31 - 

1160,509 


25.03976 

18716,86 

,1558835 - 

2,0863061F-02 

-r,666687 

720008,7 

561,2300 



32 

1160,368 


?6. 27203 

18525,95 

,1552536 

2,04621386-02 

-1.635173 

726159.8 

551,1665 



33 • - 

1 160,1*0 


27.36683 

16326,88 

,1506861 

2,06926336-02 

-1,36685? 

736262,2 

560,1360 



36 

1160, 0?3 


27,90396 

I81li,37 

,1353018 

2,03877966-02 

•1,20689« 

766368,1 

528,6832 



35 -- 

1159,866 

-- 

30.66797 ■ ■ ■ 

17887.91 

,1987080 

2,23053766-02 

•I.71IS62 ■ 

752089,0 “ 

515,7396 



36 

1159,707 


30.65909 

17667.68' 

,1287513 

. 2,026?025F-02 

-1, 092260 

759903.3 

502,1721 


♦ - 

37. 

1)59,55? 

• 

31 .53776 

17600.79 

,1699207 

2,06686776-02 

-1,232235 

767681,1 ' 

688,630* 



38 

1 )59,398 


32.58105 

17166.22 

,1569821 

2,09060756-02 

«l ,251820 

775267,9 

676,1953 


- 

39 - 

.1 159,267 

— 

33.53686 ■ ■ “ 

16877,73 

,1580661 

2,09638366-02 

•1, 22)813 — 

782755,9 

659.5332 



60 

1159,097 


36.29220 

16602,57 

,1530l>59 

2,07766716-02 

-1,166663 

790116,7 

666,6007 


- 

61 

1 158,950 


30.59?67 

16321,26 

,1362503 "" ■ 

2.06056216-02 

-,9901806 

797607,7 

629,6272 



62 

1lSfl;805 


35.20232 

1 6035,60 

,1657375 

2,05881606-02 

-1 ,021098 

806559,2 

616,7228 



63 

1 158,66? 


35,99881 

15766,28 

,159)866 

2.09922I5F-02 

•1.073120 

811516,1 

199,7666 



66 

1158, 5?1 


36,35706 

15607,67 

,1689501 

2,06696616-02 

•,969268ft 

818330,9 

}Au,B669 


— 

65 - 

1)58^3*? 


36.31989 

15168, 1 1 

,1322760 

2,03297386-02 

-.8319370 * 

825065,1 

370,2376 



6b 

H5*'2a6 


36.08237 

16869,01 

,1212356 

2,0|66331F-02 

7361865 

63)636,7 

356,0021 


— 

67 

1158,111 

****“’• 

35.76873 

16552.12 

-' ,1173157 

2.0I00662F-02 

-,6866297 

838081,1 

362,2650 



68 

1157, 979 


35.56790 

16258, ?fl 

,1260371 

2,01 788316-02 

-,6967897 

866359,5 

329,0651 



69 - — 

1 157,809 

— 

36,67653 " ' 

13969,05 

9,19603621-02 

1,97871656-02 

-,506)152 

'850506,6 

316,619* 



50 

1157, 7?2 


32.95696 

13689, ?2 

6,6Ul573!t-02 

1,95288316-02 

-.3683178 

656533,7 

306,61*7 


— 

'53 

'1157.596' 

' ^ — 

31;So360 

13622.37 

— 5,9627230E.02 

1.95196566-02 

■ -.3162653 

'662617,5 

291,7550 



TRAJECTORY NUMBER 8 


-AS3 




— r*5f--f antOT- 


ATOP MI ATHOSPHERJC TPAJECTORV UPIJHIZATION ProcBAm VlRSltJN S', 00 t5 MAY »972 
-STARE -t — •- CYCLE -to PASS—J f AGE ' t3» 



-Pun 'PtNTPIZATinw TO EMtRtY — -■ 


*,fto«ono — 
P, rvo'ipno 
iri.j>nA?nn - 
ftftonn 


VfiTTF 

ATTJ,A«S!) 


- AA9,5tOS 
hTb.TYlT 
, nnn<» 

701 

-rt«i,RA*;a 


7M,P7«7 

“77(>.ll<tJ? 



> __ 


10 

20 

- 21 
23 
-2J 
20 

- 29 

20 

- 21 

2A 

- 20 

19 

-11 

32 

-11 

10 

-35 

lb 

-17 

38 

- 30 

DO 

- «l 

02 

-01 

00 

- OS 
Ob 
07- 
08 
09 
50 
SI- 


PI ,nAP<>f> 
-??,OA0O(> 


?S,«oooo 

-Pb^flOOOO- 

-po,opono - 

29.09000 

-10,09000 . 

XI, 99000 

12.09000 ■ 
11,99000 


19,09000 


-fl« 2 .JM 7 • • - 
862‘ 09flt 

- 870,0700 

B7h,JO0O • 

8"5,l9h? 

P90,oi?l 

- — 89‘>.91'l(i 

099' POf y 

— .902.5100 

90J* SJOO 

-'90b.'J01B 

907,1280 

OOT.^TtUO 

Ono'.STll 

— - 9nS,9Sl‘i 

90U, 7200 

- 002,8088 


flOA 0080 

80S, 1102 


19,09000 
flO,OOOOfl 


93,0(1000 
■ «9,O0000 — 
99,00000 
-«b,oflOfto-- 
97,09000 
-9ft, nftflOA — 


— 892.11(1- 
888).8?71 

— - 885, 1092 

88i,81i.« 

— 878 1S07 ■ 
878,5003 


808 pool; 
- 800,2981 
805,7891 
805,7899 • 


•SpjflOflOO- 


B0b,n022 

867.2270- 


HRC7f 

19722,10 

?f|8?9.aO 

26285.29 - 

pOJ/7,70 

20936, ?2 - 

2092", 98 

20169.09 - 

20259.29 
26121,39 -■ 
1 9971,07 

1 9815.90 
19651,5b 

I 9/187, PO ■ — 

19128,60 

■1916(1,21 — 

1 90 Jl,b9 
18921. 83 
1 8825, 2« 

157/.0,?! - - 

18091 ,3b 

18669.10 -- 
1 8001,00 
18685,20 — 

I 6736,00 

18M2.9S 

|89l?,O0 

19093.69 

1 9200, «i 
19170,09 - - 
19565.(5 

• 1 9776.11 

20089.91 

20298.29 — - 
20501 ,08 

20763.79 - 

21093.67 

21. 126. 19 — 

21615.80 
219(.»,53 - - 
22210.52 

22516,90 

22?1",06 

23121.69 

21921.19 

2371*. 90 

'21999.07 

-29299,73 

?9Ub'U,lb 
2 «o«9,60 

29832.68 

'29990,69 


RAH70 
31,09955 
23,02631 
15, 06919 

8, 190865 
3.09202J 
"3.1 69598 
-7,571195 — 

-10,13725 

-1 I ,90660 ■ 

-12,12997 

-12,51617 

•12,96652 

-12,09009 

•11,29666 

•10,23586 

-9,069195 
•7,60911 7 
•5,881299 
-9,617617 

-2.820175 

-.8619957 - - 

,6169039 

2,168991 

9,157169 

-5.59V9I5 

7,166690 

-9,161501 

10,26708 

-ll.6el 79 

12,99120 

'19,03501 

15,(3093 

-15.92181 

16,96029 

• 17,55616 ■ -- 
J8, 19076 

- 18.69878 

18,92728 

-19,96195 

20,19115 

• 20,00928 
20,no685 

-20,19361 

20,01955 

- 1-9,99298 

17,7o092 

-I5,p9976“ 
13,39117 

- 12,73119- 
11,97909 

-9<183127~ 


VI7Tf 

"2136,600 

21^8,971 

• 2175,067 
2l"b, 709 

- 2195,69a 
2203,525 
2211,366 

2221.918 
“ 2233,653 

2297, 
2261,377 
2276,989 
' 2291,999 
2307,897 

■ 2133,915" 

2338.918 
2152,789 
2166,059 

• 3177,932 • 
2186,771 
2197,650 • 
2905,697 

-- 2«12,059 
2916,811 

- 2920,587- 
2922,590 

■ 2922,111 
2923,079 
2922.025 
2920,036 

--?ui 7. 709 - 
291 9,503 

• 291 1,989- 
2908.805 

■ 2903,786 
2199,592 

- 2395,739 - 
2392,170 

• 3387,989 
3381,800 

■ -2176,852 

2175,290 

2171,296- 

2168,353 

- 2166.790 
3369.265 

- 2375,006 ■ 
2176,975 

- 2579,877 
2182,780 

"2167,615- 


BC77H 
"• 0 , 
9,826B197E.o2 

' ,2016961 

, 108509 b 

- ,9179696 

.5280211 

" ,6396716 

,7521699 

■ ',8b6Bnl7 

,9B33u6j 

1,101831 

l.a?2752 

“1,396353 

1,972131 

■ 1.601150 

1,752638 

1,866696 

2.001176 

■" 2.1«16|? 

2.282569 

" 2,920998 

2,568761 

- 2,713707 

2.659538 

--3,00585? 

3,152569 

- 3,209?06 

3.095521 

3,591835 

5.71702a 

~ 3.BP3529 /■ 

0,026906 

- 9,170901 

9,311'll0 

- 0,055611 

0,596526 

- 0,71687? 

0,676016 

-S, 01523? 

5, (63O0O 

--5,289867 

-5.036007 

' 5, 582201 

5,697071 

- 5,812099 

5,967770 

” 6,100091 

6,292583 

- 6,361239 

6,520298 

“6,660o05 


AMACH 

,6528003 

,6046723 

- ,6005717 
,6012380 
,6058088 ' 
,6537891 

-■ ,6645020 

,6771636 

- ,6906960 
,7046061 
,7168005 
,7329617 

- ,7068860 • 
,7601537 

-• ,7732700 
,7656308 

- ,7971956 
,6078207 

- ,8179088 
,6271036 

- ,835{«fl« 
,8026010 

- ,8092015 
,6549176 

~ ,6599726 - 
,8640857 

- ,8670792 
,8698285 

■ ,8719036 

,8731159 

- ,6702961 ■ 
,8745955 

- ,8745356 
,8742556 

- ,873570(1 
,6721 140 

-- , 8706910 - 
,8690493 

- ,8671021 
,8648021 

- ,8620502 
,8601217 

- .8575920- 
,8550882 

- .8527269 
,8507915 

,8099183- 

,8501525 

— ,8507702- 
,8517500 

-,8530528- 


AHASFl 

7215,970 

7107,516 

— 7006,302 

7010,575 
7012,358 ■“ 
7002,107 

7095,796 

7167,364 

— 7207,525 

7331,165 
7022,050 “ • 
7512,087 

7600,875 

7685,917 

'• 7765,734 

7846,206 
• 7907,079 
7950,135 

7989,961 

6019,650 

-- 8006,163 

8051 , 6}9 

■ - 8060,213 

8056,731 

— 6056,053 

8015,270 

“ 8011,259 

7981.057 

— 7907,105 — 
7906,092 

7860,712 — 

7810,126 

— 7755,005 — 
7697.072 

-- 7635,509 

7569,394 

7501,653 

7031,786 

" 7360,307 

7285,430 

7209,157 

7131,760 

7058,964 

*966,308 
6905,129 

' 6814,002 

— 6774,719“— 
'6726.658 

6663,165 

6603,619 

— 6612, 38» 


TRAJECTORY NUMBER 9 



0 



ATMOSPHtRiC THiJtCTOPV OPTIMIZATION PROGRAH VERSION 3,00 |5 MAY l«T2 

-CASF FPMAO, stare -1 -- - CYCLE ' >0 pAjs- Z RACE-nr 

' • rUFL MTNTMT7ATTPN Tp EWEROY 


c 

« 


e 


0^ 
O) . 

■ 

d . 


d 

» 

9 

0 

» 

K 

I 

» 

i 


10 

11 

IP 

-13 

10 

16 

16 

17 

18 
IR 
20 
21 
22 
23 
20 
26 
26 

27 

28 
2<) 
30 

-3! 

32 

33 
30 
36 

36 

37 

38 
30 
60 
01 
02 
03 
06 

05 - 

06 

07 

08 
09 

50 

51 


APA^S 

n67,S< 

1)67,07; 

I i07,3Sr 
1 1 67,;;<) 
t16T, l"P 
) 166,907 
■|t6A,S6S 
1 l6h,7a; 

I 166,6)7 
1166,09) 
116h,36a 

< 16«,2Y5 

1)66, jon- 

1)66,972 

1169,639 

1 J66,7no 

) l66,S6fl 

1165,031 

1166,29a 

1166,165 

1166,017 

1 I6a,fl7s 

I I 6o, 730 
1 I6u,590 

-1 t6n,«6o 
I |6o,i?2 
1 |6o, )A3 
1 I 6<i, nns 

1163, 967 

1163,770 
1 163.63a 
1 163,090 
1163,365 


! 163,600 
I |6;,06fl 
1162,637 
I ) 6J, 7o<, 
116?,6A, 

1 )62,06<I 

116;, 3P0 

Ii6;,2n5 
'116?,08J 
1 i9),062 
•1161,802 - 
ii6|,7?3 

tl6t,6P0- 
1 16) OflO 
•1161,573- 
1 161 26« 
•1l6i-.JOO“ 


ALPI'R 
?0."1 723 
|6.3'I79 
~ fi.PItPAO 
3,09)200 

■ ”»1 ,009000 

-6,3l66?h 
~ -0,70P27ft 
•0.506A61 

— -in.ooroi 
-1 ".oznp? 

«11 .AITMt 
»1 r),a27Aa 
•'“-in.'IT^no 
•A, bAA«h7 

■ .7,000672 

-Ai,566ifl6 
.(l.OMa3is 
-3,1 fib 106 

— «2.b((5TA3 

.I677K00 
“ 1^023038 
?,6?69dA 

а, 9?aatO 

б. 0 761/ih 
7.031B32 
“.879/1 1 2 

“ 11.A6661 - 
I I .6f067 
1«,IP72« 
la.-blOfiA 

— 16.0(1700 ■ 
16,O)A()0 

- I 7.0) Aoa 
I 7,Ajn(,2 
-)0,7r,0)1 
I9.37;tp 
?P, 19/177 - 
20."7''2) 

?1 .??32? 
21.79313 

— 2P.66»90 
21 ,6«PA6 

• 21 .35266 ' 

21 .66326 

— 26,13/1(9 - 

16. "6266 

— 13,66633 - 
10.02703 

— t1,66/|p6 - 

1 1 .27266 

— A.595A66 - 


TE77P 
1 3022,37 
13170,36 
I 3P2) ,00 
12986,65 
l.''o«o,02 
130«2,0| 

- 11213,65 
I 3028,9 J 
13606,22 
13875,16 
1 0 I ) 6,23 
10169.63 
)“699, 36 
loan ,20 
15<)50,76 
15257,08 
1 5/106, 0 1 
1 5696,20 
15723,98 
l5ft30,Po 
159)8, A6 
15065,81 
18933,12 
16tiS7.AI 

- »6(>6'1,1 1 - 

16056. 11 
166)6.67 
(59S5.00 
I SA80, 07 
15865, /IS 
l57(t9,oj . 

15593,68 
I 5/176, 08 - 
15353,50 
15226,6) 

15075.12 
10926. 28 - 
I-T72,)3 
106)3,65 
)0«U8, 19 
)o276,60 
)?1iiA,|16 

13936.05 - 
) S7o6,68 

13598. 05 
130/(2.73 
131J0.37 - 
13210,87 
11)26,05 — 
1 3007,60 
12980,00 


CL 

— •,17803)0 

-,0760308 

•,381)856 

•,3(12166? 

-,238010? 

•( 1 7660)2 

- •,)n6065A- - - 
2,26317o2E.02 
9,607970oC-02 

,1360130 
,1358178 
• 1 737152 

— ,1731650 

.2117353 

,190)068 — - 

.2)0520) 

,2200967 

,2366379 

,17096)5 

,2086627 

,213897J 

.19)9550 
.2160127 
,2039000 
,183'i376 — - 
,2)8370? 
,217('585 - 
, 12679(10 
,215)179 
,1589357 

- ,1 730501 

.167)920 

,1055800 

,1363227 

,1939570 

, 122)066 
,1088697 
, 1)90005 
,160263) 
,156738) 
8,2022666t-02 
,150)058 
,1)92206 
.1 1057)2 
8,13778058-62 
-2,96956521' -0? 
•6,076002)fc-02 
8,0b7«5Bnt-02 
,1010903 
2,OOb007)t-02 
•2, 190O367E-O2 


CO 

' 3,o5822a3p.02 
0,56b8936F-62 
3.991)3)27-62 
2,83rt2o69r-fl2 
2,93850697-02 
2,16190627-02 
■ 2,1'0158327-02 
l,96«62b3F.02 
1 i9A5771 77-62 
2,93903)07-62 
2.03957(127-6? 

2.10829027 .62 
2, 10612937-02 
2.290) 306E-02 

2.2) 669297-02 

2.28230397 .62 
2,32960627-02 
2,37976027-02 
2,10228867-62 
2,O69il30a{ -02 
2.292/(7037.-62 
2,19776007-02 

2.3) 268037-62 
2. 20072007-02 
2,1693)097-02 
2.31907387-0? 
2,5) 160607-02 
2,00028077-62 
2.30020857-02 
2. 11121207-02 
2.10686267.02 
2,132??957-02 
2,08293217-02 
2,0b0Bo00F-02 
2,21002187-02 
2,1)3679007-02 
2,0Aifl7S7e-n2 
2,02900727 -02 
2, 1 1820667-02 
2.0931 3767-62 

1 ,98250707-02- 
2,07)69707-02 
2,0!9)86?7-n2 
2,0661 7b)7*02 

1 ,97358287-62 
1 .99861017-02 
1,96703567-62 
I .9707991E-02 

1,99222237-na - 

2,0)561 977-02 
2,01276667-02 


AN7DTG 
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-FUEL- MINIMJZatTON-TO-ENEBGV 


■ -iTOP in ATKOSPHERIC TR*JECTORV OPTIHIZATION PPOCPAH VERbXON-J.OO |S-MAV- 107 »- 
«tACE~» CVCLE-IO PAGE~|-M 


TiHj: 
-Br- 


io 

- 11 - 

12 

-U- 


l« 

-IS_ 


16 

-u. 


1« 

-4A- 


20 

- 21 - 

22 

-23- 


2fl 

-25- 


26 

- 27 - 

28 

- 29 - 

30 

-3^ 


I’.pOOOOOO 

— P,?p?ooo- 

3,(iopono 

— 4^(160000- 

9.000000 
— 6^000000- 

7.000000 

— 8^ OOpflOO— 

9.000000 
-m.pooooo- 

11.00000 

—0 2,00000- 

lS,P0OO0 

—14,00000- 

15.00000 
— «>,o900o- 

|7,OOOO0 
—48^00000 — 

19.00000 

- n??, 00006- 

?l,000O0 

-22,0OOO0_ 

>3,00000 

->4,00OOp— 

25.00000 

-> 6 , 00000 — 


32 

-33- 


30 

-S5_ 


36 

- 37 - 



27,pp006 
-28,00000- 

29.00000 
—30, OpOOO— 

31.00000 
-32,00000- 

33.00000 
-3<l,oOOOO- 

35.00000 

—36, 0 0 0 0 0^— 

37.00000 
38,00000- 

39.00000 
«p,0000o_ 
«l,0P0OO 
- 02 , 00000 - 
OJ,fl0OO0 

— O9,00000- 

05.00000 
— 46,00000 — 

47,OOOOp 

•48,06000—, 
99,50000 
( 0 , 60000 — 


J" 

3 . 
3 - 


vnjjr 

—929, I 35V 
930,0395 

- 930,7704- 
931,3717 

- 931,8010- 
932,3109 

-932,5750- 
932,7680 
—932,8627- 
932,7950 
-932,6466- 
932,0462 
—932, 1 696- 
93J,8068 
-931,4063 - 
930,9722 
-930,564?- 
930,6004 
“9?9^5S|2- 
929 6266 

- 928,521?- 
928,0!o{ 

-927,4931— 
926,482! 
-9?6,026|- 
925,8601 
“925,3354- 
9?4,73S3 
-924,0560 


923,3530 
—922,5574- 
921,6604 
-920,6989- 
9}9,6679 
-918,6088 
917,5238 
—916,0600- 
915,338? 
-914,25?S - 
913,2367 
-912,1703- 
911,1902 
-910,3858- 
909 7512 
-909,2010- 
909,0425 
909 ?J5a— 
989,7550 
-910,6290- 
911,9463 
-913.7917— 


HCC77 

— 31636,07- 
31708,21 

— 31861,81- 
31977,76 

— 32095,88. 

32215.48 

— 32337,44- 
32461,80 

— 32587,35- 
32715,50 

— 32845,99 . 
32977,83 

—331 10,59- 
33240,62 
—33379,51- 
33514,09 

— 13609,55 - 
33780,11 

— 13917,83- 

34051 .26 

— 30190,00- 
34315,57 

— 50045,89- 

30575.48 
—30703,97- 

34632,37 

-34959,28- 

35085.36 

— 35211,91 _ 

35338.68 
-15465,85— 

35594,30 

-35723,96— 

35854.68 

— 15965,97 — 

36117.27 
-56208,21 

36578,41 
. 36508,40— 
36637,35 
-16765,09 — 
36891,76 
-37015,16— 
37130,03 

— 37208,53-. 
57356,56 

-37456,33— 
37505,96 
-17425,18— 
37692,50 
-57705,50 


CAM70 

6,956639- 

6,952000 

7, 08231 1- 

7,227091 

7,323906- 

7,435315 

7,602331- 

7, 691940 

7,609278- 

T. 977417 

8,092723- 

6,155235 

6,227012- 

6,305264 

8,331824- 

6,301855 

6,337103- 

6,268147 

8,262259- 

8,244396 

8,173949- 

8,108390 

8,066501 — 

7,990274 

7,977522- 

7,929398 

7,842066- 

7.848016 

7,880704 — 

7,894857 

7,962415 — 

8,050387 

8,130867— 

8,196226 

8,219831— 

8.224999 

8,176503 — 

8,206389 

6,1017S5t- 

8,052022 

— 8,032826 — 

7,915469 

7,665730 — 

7,368929 

— 7,030206 — 
6.587030 

5,965001 — 

5.332193 

0,636807 

J, 808127 
— 2,619778 — 


VI77F 

- 2453,160- 
2454,079 

- 2454,655- 
2455, 0«1 

~ 2455,081- 
2455,765 

— 2455,616- 
2455,897 

— 2455,840- 
2455,508 

- 2455,206 - 
2454,967 

— 2«S4,S97- 
2454.132 

- 2453,704 - 
2453,267' 

- 2«52,ei7~ 
2452,457 

- 2451,997- 
2451,510 

-2451,118- 

2450,721 

- 2450,266- 
2449,874 

— 2«49,34»— 
2448,860 

- 2448,067- 
2447,869 

- 2447,160 - 
2446,447 

—2445,570— 

2444,566 

- 2443,500 — 
2442,390 

- 2441,310- 
2440.232 

-2459,252— 

2438,101 

- 2437,121 — 
2436,244 

• 2035,219 — 
2434,017 

-2031,960 — 
2431,723 

- 2035,692 — 
2434,030 

-2434,806 — 
2436.000 

-2037,081 — 
2439,015 

-2401,811 


TRAJECTORY NUMBER 11. 


RCT7N 

0 ,- 


,1515542 

- ,3013503- 
,4551063 

— ,6070230- 

,7588997 

—,9108569- 

1,062730 

- 1,214610- 
1,166487 

- 1,518202- 
1,669918 

-1,621553- 

1,971107 

- 2.120580 - 
2,275973 

- 2,027286 - 
2,578518 

— 2,7^97«9- 
2,SB0820 

- 3,031690- 
3,182680 

- 1,331790- 
3.484618 

-3,635007- 

3,786110 

- 3,916782 - 
4,087369 

- 4,23779a - 
4,368139 

-4,536521— 

4,688546 

- 4,636207— 

4,967827 

“5,137285- 

5,266582 

-5.035716— 

5,580692 

- 5,733025 - 
5.882077 

-6,030087 — 
6,178817 
-6,327066 — 
6,475115 
-6,623564 — 
6,771894 
-6,920304 — 
7,069037 
-7,217931 — 
7,367228 
-7,516928 — 


AMACH 

,9406132— 

,9419912 

— ,943201 V- 
,9442909 

— ,9453078— 
,9462313 

,9470077 — 

,9477230 
— ,9485443 — 
,9488128 

— ,9492090 — 
,9495592 

— ,9098362 — 
,9500110 

— ,9501923 — 
,9501198 

— ,9500155 — 
,9505099 

— ,9505771 

,9506074 

— ,9506545 

,9506999 

--,9507173 

,9507465 

— .9507254 

,9506936 

— ,9506983 

,9506201 

— ,9500692 

,9502881 

— ,9500159 

,9496490 

-,9492122 

,9487124 

-.9481657 

,9076119 

—,4466650 

,9455254 

-,9404018 

,9033525 

9422510 

,9412385 

-,9400076 

.9397521 

-.9392771 

,9390717 
-,9392246— C. 

,9397569 
-,9406569- 
,9420217 
-,9439259- 


AHASPI 

— 5441,051- 
5420,958 

— 5399,858- 
5377,738 

— 5350,840- 
5311,235 

— 5306,096- 
5280,960 

— 5250,760- 
5227,382 

— 5199,155- 
5170,031 

—5101,202- 

5111,348 

— 5081,155- 
5050,806 

— 5020.300- 
0969,920 

—0959,613- 

4929,211 

—0899,051— 

4869,190 

- 0839,009— 
0809,888 

—4760,010— 

0750,900 

- 4721 ,896— 
0642,724 

“0663,100— 

4*33,375 

-4*03,126— 

4572,175 

-4540,660— 

4506,621 

- 4476,311—- 
4444,730 

-4014,521— 

0383,616 

- 4352,860 — 
4322,883 

- 4242,870 — 
4263,097 

-4215,521— 

0209,202 

-4184,625— 

4162,161 

- 4103,201 — 
0127,523 

4115,186 

4107,015 ' 

-0104,006 


t5-MAV-W?2- 

8.74GE-1 


C 

c 

o 

Q 



~-*TOP lit ATWOSPHEBIC TfliJECTORV- OPTIMI |AT ION PROGRAM vtflSlON--5*00 — l5-HAy-|4T* 


t 


«ASF-RuHAOT 6TAGE — I CYCLE — t-C PA$fl R PACE — 

fuel-hinimiiatiom-to-cnergy 




O.VC) i 

Ci V 2 

I'i 



,*MAfS 
^)«5 »oe- 
ijas.TRfc 

U«S,<>tO 

.1 

^ m- 

11«5,2a? 
1)05,151- 
1 l«5,06p 

ilOO.flOj 

1100,701 

lia«,M5- 


> 

iy» 

00 


1)00, 0(H- 
.1.100,550 
1 jofl,2A6- 
20 1100,183 

_2l 1 1fli|,0«8- 

22 ilo«,0VO 

-23 *l“5,’50- 

20 ^103, 607 

-iS ^jfls,7^0- 

-27- 
28 
-29- 
30 


32 

-31- 

30 


1195,881 

— 1 103,600-. 

.1103,516 
_l 103,038- 
il"5,557 
_» 103,278- 


36 

-37- 


36 
-59- 
00 
-11 L. 


02 

-Oi. 


00 

-05- 

06 

-07- 

08 

-0.9. 


SO 

-Sl_ 


1101,196 
-no3,i2o- 
11“5 ,oo 2 
-A)02,964- 
il«2,687 
-MO? 8Jt- 
1102,735 
1102,650- 
1 1 02,560 
_1 1 02,510- 
1102,03b 
_;6)02,J6]U 
1 102,200 
-1102,217- 
i 102,105 
-1102,073- 
110? 002 
-j.l4j,03i- 
U91,*60 


ALPHf) . 

—6,056716— 

6,708180 

- 6,930679 - 
9,077505 

• 9,096601 - 
9,303722 

— <>,52^S?*— 
9,oaS6A6 

“9,750156 - 
9,900572 

- 9,90679(1 - 
9,977106 

— 103 11 066— 

10.17907 

—10. 13360- 
jo, 18576 

—10,10075— 

10.05750 

— 1 0,12010 — 

10.06060 

- 9,96g«|6 - 
9,962216 

—9,936161— 

9,801065 

—9,986600 — 
9,703365 


-9,703102- 
9 906713 
-9,906035 . 
9.932793 
-10,13603- 
10.19633 
-10,31072 
JO. 30752 
-10,32066- 
10,35630 
-|0,?0??2- 
10.53027 
-JO, 05613 
10,25700 
-10.21763- 
9,91201 0 
-9,533901- 
9,25121 1 
-6,803620- 
8,200000 
-7,192606- 
6,790366 
-5,960935- 
0,016771 
-4^r7'8l029_ 


TE77P 

-10790,21 

10750,95 
•10709,10 — 
10660,75 

106)6,50 

10570,55 

-10519,77 

10067,10 
-100)2,87 — 
10355,63 
• )02O6,O5-- 
)023b,t0 

-)0)7O,O8 

)0m,30 
-10007,30 

0065.027 
-9016,253 — 

0853,709 

-9789,350 

9720,636 
. 9660,066 — 
9596,970 

.9533,561 

9070,730 

-0007,690 

9300,066 

0281,179 

9220,875 
. 9157,550 _ 
9091,780 

-9028,819 

8962.176 
. 8690,21 1 

8825.027 

6755,270 

8686,035 

.6629,155 

8567,966 
. 6507,253 — 
8008,219 

. 8389,008 

8331,272 

.8276,709 

6225,761 

-6178,600 

8136,532 

.6)01,290 

6073,578 
-6051,509. 

6002,091 
-6002,222- 


CL 

1055510- 

1663116 

1722706 - 

1721350 

1662596 

1715802 

1775520- 

1606072 

1790170- 

1776300 

1722095- 

1697282 

1700966- 

1737175 

16B1020- 

171I79I 

1665613 - 

1655660 

1731176- 

1707607 

1660065 - 

1721195 

1711001- 

1667798 

1801179.. 
1690300 
1757825- 
1861157 
1850018 - 
1861916 
1968219- 
1907208 

1971565.. 
1951990 
1920701- 
1937182 
1857005- 
2066490 
1772700'- 
1996798 
1962201- 
1600009 
1719950- 
1751301 
1695187- 
1507399 
1185502- 
1027021 
1122686- 
1151918 


— 2 , 

2. 

- 2. 
2 . 

- 2 , 
2. 

- 2 , 

-I: 

2. 

2. 

2 . 

-2. 

2. 

- 2. 
2. 

- 2. 
2. 

—2. 

2 , 

" 2. 

2. 

- 2. 
2 , 

- 2 . 

2 . 

- 2. 
2. 

- 2 . 

2 . 

- 2 , 

2. 

- 2 . 

2 . 

- 2 , 

2 

— 2 . 

2, 

- 2 . 

2. 

_ 2, 
2. 

—2, 

2. 

-5: 

- 2 . 

2. 

_2. 


7650195E-02— 


CD 

J007509F.02- 

0S0tO16E>02 

O57O166F-02 

06508607*02 

0090130E.02 

0610087F*02 

5051902f-02 

05932S7E-02 

521?153f-02 

5l 79819F*02 

09826R1E*02 

0911693F.02 

5l09929f .02 

509S902E-02 

49071 90E*02 

50O571SE-02 

09S1B10F-02 

48S1076F-02 

S1O5726F-02- 

S060019E-02 

OR08O?5F-O2 

5i23O06f*02 

5171909F-62 

5003O70E-02 

5665)755-02 

50060ISF-02 

5267970F-02 

58<1621IF-02 

5662eS7F-02 

5702056F-02 

6IM6050F-02. 

6022O79F-02 

6112293F-02 

6977870F-02 

5797001F *02 

S830516F-C2 

5o01716F*02. 

6065199F-02 

0861929F*02 

5799t,)7F*02 

5655290F«02 

4906905E*02 

40090BUF-02 . 

400690SF*02 

H202690E-02- 

l620O67F»02 

1] 90080F*02 . 

112O16OF-02 

1102928F-02- 

2907006E*02 

2806 ailE* 02 - 


ANZB7C 
,8916827 — 
1,027957 
1,008910 - 
1,006191 
1,006775 — 
1,006533 
1.065704 — 
.9850621 
1,065152 - 
1,051983 
1.015066 — 
,9955777 
1,017353 — 
1.007075 

,9696087 — 
,9620626 

,9603991 

,9179967 
,9700986 — 
.9551016 
,9236111 — 
,9509728 
,4518261 — 
,9217090 

,9988297 — 

.9119127 
,9020101 — 
r.0ft0756 

,9606)07 — 

,9791086 

1^026185 — 

1,008701 

1,010920 — 

.9967712 

,9718920 — 

,9709662 

,927591*—. 

1.03126J 

,871 1389— 

,9711169 

,9560907 — 

,8610093 

,826057* — 

,6275220 

,7960692 — 

,7203128 

,6073058— 

,6602060 

,6156715— 

,5380552 

.,4592008 — 


ESPEF 
'1005530- 
1009957 
-1050267- 
1056512 
1062789- 
1067001 
-l«7l loO- 
1075297 
-1079396- 
1063027 
-1087057 - 
1091081 
-1095060- 
1099007 
-1503301- 
1507250 
1511128- 
1510990 
-1516*16- 
15225*5 
-1526350- 
1510083 
-1513763- 
1537028 
-15010)6- 
1500592 
-1506)59- 
1551628 
.1555000 . 
1556UO0 
-1561767- 
1565005 
-1568295- 
1571519 
-1570738- 
1577933 
-1581118- 
158026b 
-1S87OO0- 
1590611 
-1593715- 
1596865 
- 1600078 - 
1601101 
-1608520- 


DYNPP 
-361,6726- 
361,0605 
360,1022- 
359,0088 
>57,6253- 
356,5079 
-355,1232- 
353.6166 

• 352,0205- 
350,2620 

■ 308,0505- 
306.5786 

-300,6024- 
302,6353 
-340,5969- 
316,5069 
-516, 0796- 
no, 0320 
-352,1872- 
330,1308 

■ 126,3078- 

126,1102 

• 120, 1244- 
322,1665 

-320,0010- 

318,0393 

316,5302- 

114,5958 

-312,6125- 

310,6165 

-308,5659- 


306,0065 

- 300,2780- 
302,0666 

— 299,8018 . 
297,6178 

— 295,1652- 
292.6121 
-290,0990- 
287,6799 
— ^85,2579- 
^B^,9^35 
— 280,7573- 
276,771* 
-276,9724- 
1609792 275,0226 

1615115 270,2019- 

1616000 271,1301 

-1619761 272,8220- 


1623110 

4626088- 


272,7324 

-273^4029- 


TRAJECTORY NUMBER 11 



*TOP III *TH0SPHE«1C THAJECTORV OPUMIZatION PROGR4M VERSION 1,00 15 HAV t97J 


C*sr FaHAOT 


STAGE 1 


CYCLE 10 




PASS 


page I2S 


FlJBl MTN!MTJ<aTION To energy 



TIME 

V077F 

HGC7r- 

r.AHTO 





1 

1 .pOftOOOO 

913' 7917 
910,9380 

37705,50 

37793,02 

2,819778 

3,101811 

2001,031 
- 2002,8) 3 

0. 

,9039258 

0100, 005 

3 



?, floooon 
S^OQOOOO 

fl|S,9S12 
91t,890S_ 

37805,09 

.37901,60 

3.009363 
3,603990 

2443;67b 

P44U, 

,3001257 

,9061565 

0099,608 - 

0003.260 

S 

6 

(1,000000 
«, 000000. 

91 7 701 0 
018,3905 

37960,85 
38023.01 

3,812332 
3,996610 

2445^174 

,6007351 

,4474645 

4 0 8 b • 8 8 7 

0077,296 

7 

A, OOflOOfl 
^7,000000 

918,9903 

-919 075J 

38088,85 

38157.03 

0,16570$ 
0,339800 _ 

2446,236 

suuh Kor, 

,9017076 

..... — y44fl6804 
,9093021 

0067,550 

0056,093 

9 

1D__ 

8,000000 
0,000000 

91 9,8709 
920,2079 

5B??7,87 

38300,85 

0,008860 
0,603951 . 

2446,875 

;>tiii7 ^ 1 

1,203002 

"« ■■ ' -y » »♦ T # ^ O 1 

,9502055 

0005,153 

0032,535 

11 

12_ 

lo.pooooo 
1 1,00000 

920,522? 

020,8082 

38375,33 
36050.60 

0,668017 

0,713605 

2007;s93 

> U 0 7 , 1. n 5 

1.500337 

— — » 9 S 0 5 5 1 6.-— ^ 
,9508785 

0019,205 

0005,552 

|1 

14_ 

12,00000 
lS,flOOOO 

921,0335 
921,1555 

38526,70 
38603,90 

0,767310 
4 idbcObS 

2007,833 

2007, ATo 

1.805910 

, 95 n 7 1 6 

,95lfl0b5 

3991 ,573 

3977,190 

15 

ib^ 

1 u, OOOOO 
IS,OQ00O 

921, 15h? 
921,0805 

38683,15 

30760,1,5 

, 0,997981 
5,131760 

2007'770 

2007, AAt; 

2,.1070l0 

,9515330 

J462, 1 

3906,272 

1 7 

16_ 

it>,ooono 

i7, 00000 

920,870} 
020,7305 

38807,93 
38932,97 

5,268650 
5,290607 

2447,254 

nQ*. 

2,008025 

,9512039 

3929,592 

3912,106 

l*> 

20_ 

1 8, nooofl 
10,00000 

920,8008 
920,0715 

39017,59 

39102,11 

5.259695 

5,291710 

2447|ottti 
P446 ^ R52 

2,710»8o 

,9510006 

3677,152 

21 

22 _ 

?p,fl000p 
21,00000 

920,3018 
920,130(1 

39187,15 

.39271.78 

5,208160 
5.282891 

24«b;642 
. 2446,532 

3.011173 

'tV5082S9_ 

,4306506 

— — 3659, 5a7 
38ol ,800 

23 

24™ 

ftrooo 
?3^fl000ft 

919,0217 
919,6799 

39356.63 
3900). 52 

5,290657 
5,311261 

2006,323 

2006,069 

t /tAiPA ( i 

,9502579 

3806,012 

25 

26»_ 

20,00000 
25,00000 

919,0028 
919,01911 

39526,88 

.39612,76 

5,33226b 
5,017369 

2005,779 
2005,322 

3^613036 
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2907239 3,93592 061 .02 

,2003030 3 , 39 S 3529 F -02 

—,2827309 3,36 620571 - 02 . 

, 29098 ( 1 ? 3 , 93099981.02 

—,2787929 3, 321081 BE - 02 . 

,2676850 3 . 2292751 F -02 

,2771096 3.29 19329 F- 02 . 

,2523702 3 , 09015 ' 16 F -02 

— ,269 9309 3.180 05 71 F- 02 . 

,2600797 3 . 1996950 e-n 2 

—,26629 82 i .3 70 6 i 79 £» 02 . 

,261 0209 3 , 120 ? 79 |r.fi? 

-. 2613219 . 3 . 1 I 22925 E- 02 . 

,2653137 3 , 1316969 F -02 

—.2623393 3 , 0978757 r -02 

,2635096 3 , 09536631-02 

— * 2709?39 3 , 1355 o 98 E- 02 . 

,2566290 3 , 02020991 -02 

—,2757038 3 ,J 519388 F -02 

,2726699 3 , 1 1 i 7909 F-n? 

,263655 5 3 , 03606871.02 

,2698910 3 , 079 l 599 r -02 

,2722110 3 , 06363 a 5 C- 02 . 

,2797010 3 . 0991535 F -02 

—,2821261 3 .l 9 ' 7 b 9 e 5 t- 0 ^ 

.2816511 3 . l 39 U 6 nfF -02 

-.2726021 3 . 053252 BE-O 2 

,2695207 3 , 02207132-02 

.276057 0 » 3 . 0699669 F-O 2 

,2655902 2 , 97791 79 F -02 

— ,? 7 Ul? 2 i 3 .(I 337 >) 36 E -02 

,2560117 2 . 900789 JF -02 

25 9 9050 2 , 87 « 66 SOE- 02 . 

,2597972 2 , 87767571-02 

,2926560 2 , 7959 ei 5 E- 02 . 

■ ,2209700 2 . 7090297 F .02 

,2192698 2 , 62933 " 2 E- 02 . 

,l 9 nwB 76 2 . 5097095 F -02 

,3 7.90210 2 , 9 b 9 l 929£-02 

,1679885 2 . 93699 J 7 F -02 

^16010 9.7 2 , 9291 865 E-Q 2 , 

,1232768 2 , 3376915 F -02 

,J 3769 X 9 2,9019 9 e 8 t -02 


02 

-1 

02-- 

-1 

02 

-1 

02 _ 

>1 

02 

•1 

02-- 


02 

-1 

02 — *1 

02 

-1 

02. - 

-1 

02 


02 — 

-1 

02 

-1 

02 — .1 

0 2 

-1 

02. 


02 

-1 

02 


.02 


02—-1 

.02 


•02 — 

.-1 

• 02 

-1 

02 r , 

•02 


•02— 


• 02 


•0^ - 


.02 

• 

•02 _ 


•02 


* ^ ^ ^ 

■02 


•02 

• 02 


■02_ 


•02 


• 02— 


•02 

V 

•02— 


.02 

** • 

• 02— 


• 02 

* . 

•Q2_ 


•02 

• « 


9799011 

9822130- 

9052997 

.005967- 
9975686 
96021 111. 
9955903 
96320U. 


-,771597b 


-.5709191 


,1232768 2,3376915F»02 «,fl2h92lfl 

_,J 3769X9 2,9019 9e8t-02 -,lt/890l3L 

9,62398305-02 2,386 1 985F-02 -,3917517 


-iSPEf 

1753033 

-1753765- 

1759678 

-1755850- 

1757015 

_1758510_ 

1759752 

_176I2|7_ 
1762829 
-37ouub2— 
1766093 
_1767658_ 
1769391 
-1771125- 
1772999 
-1779813- 
I776nl5 
_177691I_ 
l7h(l?S7 
-1762121- 
1785966 
-J78S6?0- 
1787601 
-17 89513- 
1791309 
-17932?5_ 
1795016 
_1 796869- 
1790718 
-3-800535- 

1002390 

_ia09U96_ 

1805826 

-1807600. 

1809U?0 
_lftU211_ 
191 3037 
-1919851- 
1816716 
-1818638- 
1920562 
_1822529_ 
1029561 
-3626675- 
1020809 
_J851173- 
1653996 

-3.8358(15- 

1838262 

_L690698_ 

1893139 


TRAJECTORY NUMBER 13 




ATOP IIT ATMDSPHtWJC THAj£CTO»r OPTIMIZATION PROGRAM VERSION 1,00 15 MAY 1974 


CASF PaMAftY 


STAGE 1 


FOFl HTMIMTZATION TO ENERGY 


CTCLE ID 


PASS 


PAOe 12R 


21 


U7 

J)«_ 


09 

_5JL 


_J«ASS 

MIG^TmT 
-Ails, 715. 
1 1 

-1115,611 
1)15,556 
-lU5,50fc- 
1)15, fl5« 
-I 115,(I0?_ 
1115, 3'IR 
-ni5,?97_ 
1115,265 
_U15,1S1_ 
1!35,101 
1)15, ORO- 


51 


„U3fl,0p7_ 
1 1 16,917 
—i.Kifl,ee 6 _ 
1 1la,Bl5 
—1 jla 7SS_ 
ij1u,715 
_11 lfl,<)P5_ 
1 ]?u,61h 
_lJ3U,59h_ 
1)16,517 

„l]la,R«a_ 

1 jia,ai9 
_Iiia,39i_ 
1 jla,ja? 
_Ailu,2‘>a_ 
I)la, 2 u 6 
_.!13a,l?B. 

Ilia, 151 
_4J1U,109- 
i)ia,05(, 

_ 4 iSa,flJ 0 - 
1)13, R53 
,_1}11,‘>16_ 
1 111,S70 

4 lSl, 6 Ra_ 
iin,77fi 
-U33,7J2_ 
1 .J 11,656 
-1)13, hao_ 
1111 , 59 a 
-j isi,5oa_ 
1)11,50? 

1 !H,aiO 
4133,3 *i_ 
1111.316 


— ALPHO 

p^nsiii 
?. 0*1505. 
3.017«A5 
-3,6Plll7_ 

а, l?5«l 1 
-5.7laaA4- 

0,601179 

-5,6>fl?5B- 

б. 100*0? 
-6J.0095?! . 

6,719056 

-6.fi56«9X- 


_IE7T£ 


6035,960 

_601.7,^a5 

5997,012 


.7.060565- 
7.S6P'»a9 
_7-3S177?_ 
7,2*1617 
_7, 875010. 
7,500760 

_ 7,9 02 Os{_ 
7,S»iT91 
_i,o«e°7.o_ 

7,670005 

.7,5“aa06_ 

7,99?600 

-7,69i«lfl. 

7,619170 

_7.exiios.. 

6 26»5?r 
..8.103172- 
6 . 1111 ?? 


-7,7l2"Be. 

7,775060 

-7,'10317S. 

7,0OBR55 

.6,«A5002_ 


-5,100789- 
a^79o?6a 
. 0 , 01 777 a_ 
1,061906 
_1.6D6?03_ 


,9039700 

b,(J76Jaa7£*a2- 

-1.715360 

-7,565017 . 

-5.261601 


066 

.U222039 

0 

361 

j ,3626930 

. g 

096 

,3735016 

a 

951 . 

,3728637 

u 

ii] a 

,3602205 

4 

757 

,3910302 

M 

3?9 

,3195016 

3 

510 

,3515000 

4 

009 

,3092677 

3 

996 

.,3169590 

K 




566 


616 

616 


567 • 
06? 


Oil 

051 


665 

030 


762 


7hR 


333 

612 


712 


696 


093 


271 


712 


321 


770 


326. 


162 


970 


036 

3P2 


522 




960 

736 


670 

979 


198 


779 


ISO 

3, 


,3070025 

.3237059- 

,3100063 

30065S8. 


2620973. 

3117580 

2698250. 


2800535- 


2896763. 


3005161. 


2670051. 


225N27JL 


1067760- 


1791)636- 


J J800)9. 


7803038E-02 

-1,061639 

1601130 

205.0620 


30011001-02 

. -1.332829 

1803330* 

206,19b3 


27325006-02 

-U307712 

ieo)K60 

207,1625 


2386000E-02 

-.•1.30960s 

. J600015 

207,6709 


1070U09E-02 

-1 ,268526 

I8U5012 

206,5569 


0600953E.02 

_*l, 37703? 

1 805665 

706,5)20 


70055665-02 

-1.127700 

1800169 

208,5337 


0236776F.02 

_»i.236P6n 

afiaTQ&tt 

206,0688 


99669036-02 

-1,229156 

1807806 

20a; 1002 


6755619F-02 

. •} , 1 141UA 

legaao j 

207*7^06 


9200097F-02 

-U 199912 

144976^ 

207.1720 


72717188-02 -L. 130809 

1650770 

?06,«6U9 


62650128-02 

-1.090O3S 

1851622 

205,7057 


“8296658-02 

-1.003706 

1653009 

200.9206 


67765PJF.02 

-1.111078 

1850229 

20O.0099 


30162U9E-02 

-.97726(,6 

1S5S531 

i03.1603 


57751U1F-02 

-1 .070731 

1856806 

202,2697 


3O3O5P7E-02. 

-.0880016 

1858156 

201.3161 


2787773F-02 

-.9628525 

1859600 

200,0237 


62o3e65E-02 

.--1.066992 

1660867 

1S9.0506 


26097698-02 

-,9058100 

1662192 

198,0393 


50860108-02 

-1.007777 

1801573 

1?7.o305 


2O87015F-O2 

-,9572301 

1860888 

196,0126 


2192750F-0? -.0009120 

1606376 

19S.U691 


OOttOoSuF-oa 

-1.028007 

1867708 

190,0932 


^4402A8i£*>n2 

.-.909775a 

1869120 

193,5076_ 


O680005F-02 

-1.030911 

1870062 

192,5115 


25O6102E-02 

...-.9501605 

187IB10 

191,5006 


3582117F-02 

-.9860809 

1675201 

190,5300 


3396712E-02. 

-.9777005 

1870552 

169.S02.Z 


58S5t*9br-02 

-1.061100 

1875779 

188,0937 


3632675E-02 

-,9897000 

1877001 

187,0055 


3792073F-02 

•,9660260 

1878367 

180,3068 


3266099E-02 

„ -.9660210 

1619636 

165,3021 


266A656F-02 

-.9030522 

1881015 

160.2951 


1820O00E-92 

—-,9103509 

1602i)5i 

183.3097 

* 

280O6O0F-02 

-.9003073 

1883876 

182,0090 


l729qi6F-02 

-.8807689 

1885332 _ 

161,5939 


0O0536SF-02 

-.851902? 

1886685 

180,6565 


9027687F-02 

-.7936701 

1868535 . . 

180.2655 


O750691F-02 

-.75879)5 

1590270 

179,8070 


99ntl77£-02. 

„Jf.69921«fi 

1892107 

179»6355 


B0U8590F-02 

•**7409MI7 

1693900 

179,6198 


7006916E-P2 

.-.6889105 

1595771 

179.7901 


7208867F-02 

6970309 

1897600 

180.1775 


37096628-02. 

-.0612621 

1899690 

18n,681 1 


Oh79uaoF-02 

-,5287120 

a901637 

181,9690 


50O7537L-D2. 

_i.5«533)L3 

1903912 

163.3110 


3830066F-02 

-.3761680 

1906101 

185,1587 


9831300E-C2. 

-,0000706 

1906262 



53SflS39e-02 

*.1122512 

1910052 

190,0574 



TEiAJECTORY NUMBER 14 



ATOP IJI 


CARF FUHAOT 


FUFL HTkitHt7AT10N TO £HEl«6Y 


T4UE 

-i.Adnooniu. 

p’.flAftono 

s^nflQOoa. 

«,floooco 
— E^AAAOOA- 

— 7,nftfl00A_ 
«,Aflnopo 
— 9,«ftnooo- 
in.jiAflonn 

tty floflaa. 

»2,nnofin 
— i j,oOOftn_ 
lAyflrtonn 
— ISyflQOOO- 
lAyOAOOn 
— iTyfloonn. 

iH,nAn«n 


-22 PtyftOflOfl 

2J P?,AAOnp 

-2*1 J3ynOODO__ 

2 5 sflyonoflo 

26 JSyfiftOOfl 

27 PAyAonpo 

.2? PTyfiOOOO 

2*’ ?F,nnnoo 

-IC ?p,flftOQa 

31 TnyOnfifto 

-J2 3i,noooft 

33 3?,oftOOA 

-3« 33,00 000 

3S 30,00000 

-it 35,00000 

37 36,00000 

-3t 37,00000 

30 30,00000 

Jifl 30,00000- 

«1 00,00000 

-S2 ai,OOOfiO 

03 ap,ooooo 

J!5 03,00000 

05 00,00000 

JLt fl «, 0 0 BJ)il 

ao,oflOOo 

-i? 117 , 0 0K7L0 

«« ««,onooo 

- 5 C ao^jjOOiji 

51 5(1.00000 


—VC77P 

03l‘ 6070 
-033.7P00. 

035^0170 
-936, 3161. 

937.3P36 
-037,R6P6- 
03ft. OPKP 
. 037',030a. 
037j.fl6Pl 
_037,6flflH 
®37,?6?A 

-036, 660^- 
035,7037 

.930.0698. 
933‘ 95?n 
.933,0i7l_ 


_9?a.3773. 
9?7' 0*uT 
-9?5,706?. 
9?a ?653 
_9?2.77Jfl_ 
9Pl,?0(iO 
.919,7053. 
918,0309 
- 91 7,0780 
915,0105 
_91«,6?03- 
913.0050 
-912^1628. 

Olo.oaop 

-909,0772. 

908,093? 

_906,7Lli- 

905,3*33 

.9P«,191S. 

903, 1 1 08 
..9O2,?05«_ 
901,5330 
„ 9 fll, 0902 _ 
900.95ia 
_9Ptl2277. 

901.8975 
. 902' 9M2_ 
900 5750 
_90t-7?lU_ 

909 6196 

_3i3,JJftl_ 

9I7.33U9 


PHtRIC THAJECToRT optimization program VEflglDN 3,00 lb MAY J972 


CYCLE 10 


pace U9 


GitllD 

•b,U05907 
.><1.0(19305- 
•3,027065 
.•2.618205- 
-1.86167? 
Jil, 093921 — 
•,3039526 
-,3356126- 
.8000578 
_l. 307538— 
1.717039 
- 2 , 12 db 8 b_ 
2,562090 
-2.901929- 
3,150129 
-3,3037.70- 
3,517199 
-3.685611— 
3,880009 
„ 9 . 066218 - 
0,185936 
-0.319339-. 

0,006366 
-S. 5678 i 7 _ 
0.69U792 
. 0,695603- 
0,662157 
—0,636920.. 

0,562205 
-0.0638(16— 
o.ooOloj 
_.(i.387303„ 
0,005611 
_fl, 00*378- 
0,079738 
_0.0 96 776_1, 
0,070109 

-.0,372383— 
0,220130 
._0, 016287-. 

3,73237? 
_3.396991_ 
2.971635 
. 2,0)7l68_ 
1,795856 
-1,129728—, 
,2936078 

•.660998J 

•1,725126 
I2j.? 0.7 0.92— 
•0.137727 


WJ77E 

2056,060 

-.2061,319- 

2063,312 

-.2065,000- 

2066,303 

2067,081— 

2067,302 

— 2067.253- 
2067. 129 

— 2066, aiS- 
2066,329 

— 2065,593- 
2060,536 

2063,062- 

2062,010 
— 2061.370- 
2060,271 

2059. 0 7.9- 

2057. 721 
-.2056,28(1- 
2050,910 

— 2053.039- 
2051.907 

— 2J5U.325- 
2006,662 

— 2007.209- 
2005.937 

— 2000,600- 
2003,007 

2002.301— 

?00l ,156 

2039,912- 

?038,59i 

-_2«37,193_ 

2035,791 

2030. 0Q3- 

2«33,1(I2 

— 2('31.982_ 
2031,028 

— 2030.275- 

2029.799 
—202?. 561- 

2029,666 
- -2030, 203- 
2031.101 

2032.335- 

2030,052 
2.0. 3 6.23 6- 

2038.800 
2«-0U879_ 

2005.316 


B 07 . 7 N 

0. 

— ,1525216- 
.3056075 
.—,0590966- 
,61?H?7? 
— ,766719?- 
,9207725 
-1,070826- 
1 . 228798 
—1,382771.- 
1.536663 
— 1,6900Z4- 
1 ,8ooo«a 
-1,997533- 

2.150699 

—2.303785- 
2.056629 
—2.609313- 
2,761753 
-2.913952- 
3.065*09 
—3.217625- 
3.369018 
-3, 520250- 
3.671159 
-3.821706- 
3,97??5? 
-a. 122036- 
0.272058 
— a. 022239- 
0.571859 
_J<. 721317- 
0, 870610 
-5.019568- 
5.168002 
_S.il68Si_ 
5.065222 
-S.61339U 
5.761317 
-5.909161- 
6.056029 
- 11 . 200611 - 
6.352298 
. 500100- 

6,608071 
— b.79bl5a_ 
6.900569 
-7.0.93221- 
7,202357 
_Z.i.9J69t_ 
7.501857 


AMACH 

,9620220 

9605215- 

,9658515 

-,9671917- 

,9662338 

-,9687906- 

.9689615 

-,9688608- 

.9687962 

-,9685010- 

.9681709 

-,9675527- 

,9666031 

-.9656990- 

.9607518 

963785^ 

,9627096 

— 9616230- 
,9663512 

— 9589920- 
,9576566 

— 9562332- 
,9507006 

—.9532022- 

,9515630 

-95B117L- 

.9067263 

— 9073233- 

,9060150 

—3007858- 

,9035070 

— 9022032- 
,9068663 

— 9390690- 
,9380390 

—93661211. 

,9352001 

-9339990- 

,9328927 

-9319570- 

,9312628 

-95U8DSS_ 

,9306621 

-9309076- 

,9316390 

-9327382- 

,9300052 

-.9l6693i- 
.9396162 
— Sii20iil_ 
,9075656 


AJECTORY NUMBER 15. . . 




ATOP m 

ATPUSPKERIC TRAJECTORY 

optimization PROGRAM version 

3,00 15 MAY J972 

^ C*SF *OM*07 

STAGE 1 

CYCI.E 10 

PASS 

3 

PACE 120 

FIIFL 

HTNI9T7ATI0N TO ENERGY 






1 1 
1 1 

_i 


1 ) 1?,**^? 
i 

-l-» 33,7£ft_ 
M3?, Tin 
J I3 ?,b'?2^ 

tl3?,6as 
-J !3?,b97_ 

11 V,'i'^0 

1)3?,u'56 

_J!32,'tO<>. 

I p?,3f>3 
.4132,317. 

U3?,aM 

_1J3?,22S. 

1137, 17P 
_li32,15U. 

1 13?,nRP 
-4132, 0««. 

1 1 3?,0flrt 
-1131, 95S- 

I I3i,0) 1 
.! 13l,f>67. 

I 13t,ft?fl 
_U3i,7Be. 

1131,737 
_U3t,69tt- 
1131,631 
_Llll,60S 
113}, 366 
1131,526- 
1131,66? 

_i i3i,«ao_ 

I I 3}, 390 
1131,357-. 
1131,313 

_ij 3t,27Jl_ 
1 131,23? 
4i3.lr^5a- 

1131,160 

-1131, L0J_ 
1131.063 


-ilflHtl. 


-. 136133 ? 
_ r.23l366 



3,316330 
3 , 616603 . 
6.713716 
3.006317. 

S,230«3? 
5,762033. 
5, 336670 


6,376062 
6 . 303317 - 
176756 
7 , 277072 . 
7, 031606 
- 1 . 536760 - 
fl'. 0021 IO 7 
7 , 983272 . 
8,076601 
8 , 336301 - 
6,360617 
-fi!. 600 « 6 S. 
6,717573 
- 6 , 279555 . 

6.511110 

. fl'.3O5?0O. 

6.256063 

. 6 . 121525 . 

6,276«10 


TFT 7 P 

. . . Cl 


5 S 28 . 1 SU 

,((302818 

5 

5561.185 

,((676192 

-.5 

55 ? 9,130 

. 0536857 

5 

5611 . P 6 «_ 

.0008190 

_ 0 

5627,858 

.'(273512 

5 

5617 ^908 

,((063600 

-. 0 


.0178850 

0 



. 3 o*o«eo. — 

_ 0 

5638,007 

,3657628 

0 

5617.757 

.3697901 

4 

* 5623 , 0^*0 

,3533596 

0 

qfein.hPO... 

,3689676 

0 

5590,050 

,3602300 

u 

5576.101 

.3430233 

_4 

5557,037 

.3362713 

3 

5536.695 _ 

.3270828 

_.3 

5515.201 

,5305206 

3 

* 5097 . 1 R 6 

.3296610 

__3 

5067,91 7 

.3057117 

3 

5002 . 055 . . 

.3307203 

-_3 

5015.823 

,3280035 

3 

. 5366 . 572 . 

,3380576 

_3 

5360.367 

,3317762 

3 

5331.005 

.3393869 

_3 

53 ( 1 1.507 

,3386873 

3 

5272.003 

.3050598 

_ 3 

5200,115 

,3271651 

3 

5215.670 

-.31 07291 

3 

5166.099 

,3139056 

3 

5162.102 .... 

.3109500 

3 

513 e .079 

.1279580 

3 

5109.820 

.3330270 

_3 

5063.293 

,3070062 

3 

505 P. iOo 

. 305932 ? 

—.3 

5029.158 

,3033939 

3 


.CO 


, 3673920 ?.. 


8 ,« 7 | 16 a 
6,559063 
6 . 55666 ? 

6%16566 0975,310 

A, 1001 TU 6900 . 769 - 

7.987675 0925,667 
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